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AN OUTRAGEOUS BILL. 


Scie 

A bill has been introduced into the Legislature 
of this State, fixing the price of gas according to 
the population of the place where it is used, at 
various rates, from $2 per thousand feet upwards, 

The standard of illuminating power is to be 
that of sixteen candles, each burning at the rate 
of one hundred and thirty-two grains of sperm 
per hour. Where the statesmen obtained this 
number as a proper one for the amount of sperm 
consumed, instead of the 120 grains usually used 
all over the world, it may be difficult to determine, 
The effect would be to raise the standard higher 
than it purports to be in the bill. 

Several other provisions in this bill are worthy 
of note. 

Any failure to keep the gas up to the new stand- 
ard is to relieve every one to whom the gas be- 
low the standard has been furnished, from paying 
anything therefor, and also entails a fine of one 
hundred dollars upon the company furnishing it 
which one hundred dollars is to go to the inform- 
er. ‘This would make the manufacture of gas an 
interesting kind of business. The whole thing is 
simply an outrage, a species of communism ; and, 
nevertheless, the bill has passed to the third read- 
ing in the House. 

Why not passa law regulating the price of a 
barrel of flour, a pair of shoes, a barrel of petro- 
leum, or pork, or beef, a paper of pins, or a box 
of percussion caps? These things are needed by 
almost every one; and if a law is not passed to 
regulate the price of them, some one might make 
a profit on their sale, The great mystery about 
this kind of legislative business is that it goes to 
the extent that it does. There is barely a year 
passes but sofme such bill as this is presented, 
and started on its passage, not only in this State, 
but in almost every other in the United States. 

Common honesty ought to assert itself occa- 
sionally, even in a State Legislature, and there 
ought not to be any such blots upon the records 
of any legislative body as these bills certainly are. 
It may all be very well for ‘‘ buncombe” ; but a 
record for fair dealing should be much more val- 
uable to aspirants for political exaltatlon in any 
community, than a reputation for advocating un- 
fair and oppressive measures, 
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PROCEEDINGS OF THE SOCIETY OF 
ARTS, LONDON. 


pad 





Chemical Section. 


———_— 
Thursday, March 28; R. J, Mann, 
the chair. 
Ihe Paper read was— 
ELECTRIC 
By Dr. 
I feel that it is great good luck that I am among 
the first to bring to the notice of this Society, so 
great a pioneer in the application of science to in- 
dustrial arts and manufactures, some details on 
the subject of electric lighting. This subject is 
not only now of the highest importance to cer- 
tain technical classes, it also gives promise of de- 


M.D,. in 


LIGHTING. 
Paget Hiaas, 


velopment to matters concerning our lives as pri- 
vate individuals. As a mode of public illumina- 
tion it has attained definite success. 

Time was when subjects still in the domain of 
science were very far from industrial realisation ; 
to-day an invention or discovery is in the hands of 
the investigator in his laboratory ; to-morrow it 
is universally applied, and the world wonders how 
it ever did without it inits absence. The railway 
and the telegraph are not very ancient inventions; 
there are still living many thousands who haye 
travelled by stage-coach and thought ten miles an 
hour wonderful speed ; 
yet a generation old, 


and the telegraph is not 
We all have heard of the 
telephone. We know that it can be used for five 
hundred miles or more on a practical telegraph 
line ; two years ago, had we been told that we 
could hear our friends laughing a day’s railway 
journey distant, we should have regarded our in- 
formant as indulging in tall talk. A few months 
ago many of us had never heard of the phono- 
graph, now we know that we can effectually regis- 
ter speech, 

With these precedents, how can we say that 
electricity, 
the role of a mere laboratory aid, may not, 


which is even now far removed from 


perhaps some such short period, be a means of 
illumination generally adopted. At the present 
moment, as far as I know, there is no competition 
between our present means of illumination, name- 
ly, gas lighting and electric lighting. I use the 
term no competition, because these two illumina- 
ting methods have, at the present time, two dis- 
tinct fields. Electricity is still at a disadvantage 
in its application to the lighting of small spaces, 
or where many small lights are required. Gas is 
not advantageous in the lighting of large spaces, 
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It might also be said that it is under considerable | 
disadvantages in the lighting of public thorough- 
fares ; and that, wlicnit is employed for the light- 
ing of large engineering or open air works, it is 
absolutely ineffective. By its aid, also, it is im- 
possible to distinguish colors, however brilliant 
or perfect its light may be. It is well known that 
blue and green—unless the latter be a so-called 
gas-light green—cannot be distinguished in gas- 
lighted rooms. Further, even in large enclosed 
spaces, the use of gas is attended with a deterio- 
ration of atmospheric purity prejudicial to health. 
With the electric light, on the contrary, not only 
does the light leave the oxygen of the air uncon- 
sumed and uncontaminated, but, by generating 
ozone, it might be said to act as a purifier. That 
this generation of ozone is not inconsiderable is 
known to every one who has stood within a few 
yards of the electric light. For this reason alone 
we should look forward with increased interest to 
the probability of electric lighting in its domestic 
application. 

In the course of this paper I shall endeavor to 
show the relative economies of electric lighting 
and gas lighting as applied to manufacturing in- 
dustries. But electric lighting, supposing that 
its economy would not be less than that of gas, 
would still have many and important advantages 
over gas lighting in certain cases. For instance 
the intensity of its light admits of large works of 
an engineering or constructive character being 
carried on practically, as well by night as by day. 
No method of gas lighting has yet attained this 
position. In silk mills, dye works, picture gal- 
leries, stores, etc., where to distinguish colors by 
night as by day enables the manufacturer or ven- 
dor to labor continuously, gas lighting must again 
give place absolutely to electric lighting ; for by 
the electric light scenes are painted, rooms deco- 
rated, delicate colors assorted, and looms fed as 
well as by day. 

The advantages of the electric light have also 
been found in shipbuilding, and with ships them- 
selves upon the ocean; it is unrivalled for light- 
house applications, and it promises to afford a 
means to the submarine diver that daylight itself 
has not achieved. 

In the fine arts, it will undoubtedly, be used to 
illuminate our picture galleries, as it is now used 
to light portions of the Louvre at Paris. To pho- 
tography it has given so much assistance that your 
sun-picture may be taken by this artificial sun- 
light at midnight. Of its use in war, in detecting 
the movements of attacking armies, the course of 


acoil or spiral of wire, and the production of 
electric currents in the coil by approaching to or 
drawing a magnet from the bar, and the correla- 
tive laws, are well known. Pixii, in 1833, con- 
structed the first magneto-electric machine, upon 
which Saxton and Clarke improved. With these 
machines an electric current was obtained by 
causing permanent magnets and coils of wire to 
Nollet, 
of Brussels, improved and enlarged Clarke’s ma- 


revolve with their poles in juxtaposition. 


chine, and modifications of this machine have 
been constructed by Holmes, of London, and the 
Compagnie l’Alliance, of Paris. In 1854, Dr. Wer- 
ner Siemens, of Berlin, improved the revolving 
coil giving to all magneto machines with perma- 
nent magnets, what may be considered, at the 
present time, as the final step in this description 
of machine. But electric machines with perma- 
nent magnets are disadvantageous in use, because 
increased dimensions (beyond certain limits) do 
not give increased electrical results, 

Magneto electric machines (with electro-mag- 
nets) of the present powerful construction are due 
practically to Dr. Siemens and Sir Charles Wheat- 
stone, who, within a short period, independently 
discovered the principle of accumulation by mu- 
tual action. Taking advantage of the fact that 
iron always has a certain amount of magnetisation 
said to be residual or remanent, these inventors 
cause a coil of wire to revolve between the poles 
of an electro-magnet which is in electrical cireuit 
with the coil itself. Starting with the current in- 
duced in the coil by the residual magnetism, this 
current passes from the 
nets, making them more powerfully magnetic, and 
giving rise to still more powerful currents in the 
coil. 

Magneto-electric machines based upon this 
struction. 
show you, namely, the Siemens machine. The 
machine invented by M. Gramme, of Paris, and 
extensively used in France, I do not purpose to 
describe, as the results obtained by both machines 
are so similar, that a description of one will afford 


understanding of the other. However, in dealing | 


with the question of economy, I shall borrow 
largely from the published results given by Mr. 
Gramme, as aiding to show the advantages of 
electric lighting from the point of view of two in- 


dependent sources. 


In the latest form of construction of the Siemens | 


| oe 
principle are now in use under two forms of con- 
Of these forms, I have only one to} 


the wire cylinder. This mutual action may con- 
| tinue until the iron has attained its limit of mag- 
| netisation. The maximum magnetic power acting 
| upon each convolution is attained at every revo- 
lution of the armature, when the convolution 
passes through the centre of both magnetic fields, 
and gradually falls to zero as the convolution be- 
comes perpendicular to that position. Each con- 
volution has, therefore, a neutral position, and a 
convolution leaving that position on the one side 
of the axis, and advancing towards the north pole 
of the electro-magnet, would be subject to a direc- 
induced current, and that portion of the convolu 
tion on the opposite side of the axis would be tra- 
versed by a current of opposite direction, as re- 
gards a given point, but of the same direction as 
regards circuit. 

Each of the sections of wire coiled upon the 
cylinder consists of two separate coils, leaving 
four ends; two of these ends are connected to 
each of the segments of a circular commutator 
divided into parts. But all the coils are connected 
to the several segments of commutator in such a 
manner that the whole of the double sections 
form a continuous circuit, but not one continuous 
helix. 

Two brushes, placed tangentially to the seg- 
ments of the commutator, collect the electric cur- 
rents ; these brushes are connected one to each 
electro-magnet, and the two free ends of the elec- 
tro-magnet coils are connected to the conducting 
wires leading to the lamp. 

The dimensions, weight, number of revolutions 





coil to the electro-mag- | made by the armature, light equivalent in normal 
|eandles, and horse power required for driving, 


} 


| are for three sizes of machines as follows : 


Revolu 
tions of Candles’ 
light, 


1,000..14 to 2 
6,000..33 to 4 
.9 to 10 


with the 


Weight 
in lbs, cylinder, 


298..1,100.. 
419.. 650.. 
279.. 480.. 14,800. 


yal 


incnes, H, P. 


wath. 
21 


Dimensions in 
hght. 
8°8.. 
o6.. 9%.. 

28°3 12°6.. 1 
| The lamp which it is preferred to use 
| Siemens machine is as follows : 


| 


| If the carbons be inserted in their holders, they 


| will, on their points being separated, be brought 
together again by the gravitation of the top car- 
| bon and its holder. The descent of the top car- 
|bon actuates, by nieans of the straight rack it 
carries at its lower end, a large pinion, the spindle 
| of which carries a small pinion gearing into a 
second neck attached to the lower carbon holder, 
the superior weight of the top carbon and holder 


lgth 
20 
29 


44 





torpedo boats, etc., it is unnecessary here to say | 
anything. 

The applications thus briefly noted are to be re- | 
garded as accomplished facts. In soliciting your | 
attention to the description and details that fol- | 
low, it is necessary to state definitely and deci- | 
dedly that the application of the electric light to | 
industrial purposes is no longer a commercial | 
idea, but that in consequence of the recent rapid | 
marked improvements in electro-magneto appara- 
tus, electric lighting demands the attention of | 
every manufacturer and constructor, not only as a | 
system of lighting superior to any other in use for | 
his purpose, but because by it results may be had | 
that have hitherto been unattainable. 

Electric lighting, as : 
illumination and experimental purposes has been 
known for some years, but from the large space 
occupied by the magneto-electric machines, their 
cost, and the high motor power required to drive 
them, its practical use has been limited. 

Going back to first principles, we have that of 
magneto-electricity as discovered by Faraday. | 
His experiment with a bar of iron surrounded by | 


1 system for lighthouse | 


convolutions upon a cylinder, as shown in trans- | 


ito brush) form a 


| axis carrying a pulley) an initially weak current 


in conjunction with the multiplying ratio of the 
two pinions producing a continual tendency of 
the carbons to approach each other. The large 
and small pinions are connected to each other, 
and to the spindle that carries them, by an ar- 
rangement of friction discs, and the object of this 
|econstruction is to allow of the two racks being 
moved equally and simultaneously up or down 
for the purpose of focussing the light when re- 
quired. This movement is effected by means of 
bevelled gearing actuated by a milled head which 
can be pressed into position when required, On 
the spindle carrying the large and small pinions 
and the friction dises, is placed a toothed wheel 
connected with the spindle by a pawl and ratchet. 
This wheel is the first of a train of wheels and 
pinions driving a regulating fly in the usual way. 
The pawl and ratchet are provided to allow of the 
rapid distancing of the carbon holders when it be- 


magneto-electric machine, the armature, as the | 
revolving coil may be called, consists of several | 
lengths of insulated copper wire coiled in several | 


verse section in Fig. 1, in longitudinal section in 
Fig. The 
whole surface of the cylinder is covered with wire, 
laid on in sections, each convolution being paral- 
For about two-thirds 


) 


am, 


and in perspective view in Fig. 3. 


lel to its longitudinal axis. 
of its surface, the wire cylinder is surrounded by 

curved iron bars, there being just sufficient space 

left between these curved iron bars and the wire | 
cylinder to allow of its free rotation. The curved 
iron bars are prolongations of the cores of large 
flat of these electro- 
magnets and the wire on the cylinder (from brush 
continuous electrical circuit. 


electro-magnets ; the coils 


On revolving the cylinder (which is supported 
upon a longitudinal axis in suitable bearings, the 
comes necessary to introduce fresh carbons. The 
spindle of the fly also carries a small finely-tooth- 
ed ratchet wheel. This ratchet wheel is actuated 
by a spring pawl, carried at the end of a lever, 
which lever is the continuation of the armature of 
the electro-magnet, in such a manner that when 


is generated into its wires by their passage through 
the magnetic field formed by the residual magne- 
tism of the iron cores of the electro-magnets, and 
the current being directed into the coils of the 
electro-magnets, increases the magnetism of the 
cores, which again induce a stronger current in | the armature is attracted by the electro-magnet, 
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the spring pawl engages in the teeth of the ratch- | manner an oscillatory movement is given to the 


et wheel and causes the wheels in gearing there- 
with to act upon the racks of the carbon holders 
to draw them apart. 

The action of the lamp is as follows :—The cur- 
rent passes from the conductor to the top carbon 
holder, thence through the carbons to the bottom 
carbon holder, then to the coils of the electro- 
magnet situated in the base of the lamp. From 
the coils of the electro-magnet the circuit is com- 
pleted to the other conductor. Upon the current 
passing through the circuit, the armature of the 
electro-magnet is attracted, and the abutment 
from the armature lever caused to short-circuit the 
coils of the electro-magnet, releasing the arma- 
ture. The armature being released, the short-cir- 
cuit is removed from the coils of the electro-mag- 


net, and the cycle of movement repeated ; in this 





| 
| 


armature lever, which, by the spring pawl, actu- 
ates the ratchet wheel, the train of clockwork, and 
the racks of the carbon holders, forcing the car- 
bons apart until the distance between their points 
sufficiently weakens the current, so that it no long- 
er attracts the armature of the electro-magnet. 
Thus, by the combined action of gravitation of 
the top corbon in drawing the carbons together, 
and of the current to separate the carbons when 
they approach too closely, a working distance is 
maintained between the points with perfect au- 
tomiatism, 

Magneto-electric machines have chiefly been 
employed for the production of the electric light, 


but they are also applicable for the transmission | 


of power and for electro-metallurgical processes. 


In this paper we shall confine our attention to} 


| their use for the production of the electric light. 
| With regard to the improvements in recently 
constructed dynamo-electriec machines, we learn 
from Professor Tyndall’s report to the Elder 
Brethren of the Trinity-house, that magneto-elec- 
|tric machines of old construction cost ten times 
| more, occupied twenty-five times the space, and 
weighed fourteen times as much as the recent 
| machines, while they produced only one-fifth of 
the light, with practically the same driving pow- 
er ; that is to say, taking light effect in each case 
into consideration, the new machines cost one- 
fiftieth, and are, as regards space occupied, a 
hundred and twenty-five times more advantageous 
than the earlier forms, 

Against the use of magneto-electric machines 
for practical purposes, there has been quoted the 
disadvantage of stoppage due to wear and renew- 
als, but in the present form of machines the 
chances of stoppage are more than those that 
arise generally with machines of any ordinary 
construction. The Trinity-house report, previ- 
ously referred to, states that the Siemens machine 
then tried *** worked well from the 7th March to 
the 7th April without any necessity for a stoppage. 
On the 11th March the commutator plates and 
brushes were again adjusted; and on the 6th 
April, the commutator plates and brushes were 
renewed,” 

The limit to the duration of the light is at pres- 
ent set by the size of the carbons and the rate of 
their consumption, which depends much upon the 
power and quantity of the current, and conse- 
quently upon the size of the machine employed. 
In the lamps shown in the accompanying draw- 
ings, the lower carbon is eight inches, the upper 
carbon sixteen inches in length, and the holders 
are arranged to receive a round or square carbon 
of nine to twenty-one millimetres diameter or side. 
Eight to ten hours is the longest time of duration 
of the carbons. Attempts have been made to 
construct lamps with the carbons in the form of 
circular dies set edge to edge, and caused to re- 
vole by clockwork in order to lengthen the dura- 
tion of burning, and a lamp so constructed by M. 
Regnier has been said to have given good results, 
but the difficulty of obtaining homogeneous car- 
bons may be considered to be insuperable to the 
practical introduction of this lamp. 

[ now come to the more interesting portion of 
any paper, that relating to the efficiency of elec- 
tric lighting, and its comparison with methods of 
gas lighting. We may assume, I believe, without 
fear of contradiction, that gas cannot be manufac- 
tured under a cost, including working profits, of 
two shillings for one thousand cubic feet as an 
average price. A gas burner of twenty candles 
light will certainly consume six cubic feet of gas 
per hour. Eight thousand candles light would 
necessitate four hundred burners, consuming two 
thousand four hundred cubic feet of gas per bour, 
costing four shillings and nine pence. The cost 
of fixing gas pipes, burners, cocks, etec., at ten 
shillings per burner, pipes included, would be 
| £200. Assuming three hundred working nights, 
| with an average time for lighting of five hours per 
| night, or fifteen hundred hours, and reckoning 
| cost of renewals, repairs, and shifting with work 
| in progress, to be included in an interest of twelve 
| per cent, per annum, we have— 

Interest on £200: « «2.6.6 ses: £ 24 0 
Cost of gas for 1500 hours... 356 5 





£380 5 
If only five hundred hours were worked during 
| the year the cost would be— 
Interest on £200. . £ 24 O 
Cost of gas 118 15 


£142 15 
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The cost of a magneto-electric giving this light 
intensity, with lamp and steam motor and con- 
necting wires, would not exceed £250. The cost 
per hour for carbons, coals, attendance, oils, re- 
newals, etc., may be taken at two shillings per 
hour under the most unfavorable conditions. 
This gives— 

Interest on £250.................£ 30 
1,500 hours at two shillings...... 150 


£180 
which is a ratio in favor of the economy of elec- 
tric lighting of 2°1 to 1. 

If five hundred hours’ lighting be taken, the 
cost for the electric light would be £80, or in the 
ratio of nearly 1°8 to 1 in its favor. But this is 
not strictly a just method of estimating the value 
of the electric light, because the one lamp will 
brilliantly light a space which would be so badly 
illuminated by the distributed gas-burners that 
work could not be carried on except under great 
inconveniences. 

An actual comparison of these methods of light- 
ing may be made by referring to some data given 
by Messrs. Siemens Brothers from the system as 
employed by them in one of the departments of 
their telegraph works, which, previous to the in- 
troduction of the electric light, was imperfectly 
lighted with 120 gas burners. The imper- 
fection of the light, and the progress of the work 
necessitated frequent alterations in the gas fit- 
tings. Each of the burners consumed six cubic 
feet of gas per hour at a cost of three shillingsand 
nine pence per thousand. The cost of fixing gas 
pipes including cost of pipes, burners, cocks, etc., 
for the whole number was £60 ; interest may be 
taken at 15 per cent., to include wear, tear, re- 
newals and removals, per annum. During exten- 
sive orders, day and night work are continuous, 
and one thousand hours’ consumption per annum 
is below the actual expense. 

Interest 0 0 
0 0 
0 0 

The 120 burners will give only 2,400 candles’ 
light, actually ; but a per centage of this is at- 
tained, and with steam or fog the gas jets are ob- 
secured. It is necessary to employ three lights 
for the three spaces to be lighted. Three ma- 
chines, with lamps, conducting wires, and mount- 
ing, ete., cost £250. 

Interest at 15 per ct. on £250..£ 37100 
Carbons, coals, attendance, re- 
newals, &c., for 1,000 hours. 35 40 


£ 72140 





This is an economy of 2 to 1 in favor of electric 
lighting ; but, if the ratio of light intensities were | 
adopted, the advantage would be as 6 to 1 in fa-| 
vor of electric lighting. | 

The economy varies with the motor power ; the | 
light is cheapest when water power is to be had, | 
and most expensive when a gas-engine is employ- | 
ed. At M. Dien’s workshop at Davours, with the | 
Gramme machine, the cost per hour is 1s. 11d., | 
against 2s. for gas. M. Ducommum states that | 
the electric light costs two anda quarter times 
less than gas-light, when wear, tear, and interest | 
are taken into consideration. 

It must not be forgotten that, in calculating 
these relative costs, the gas is taken as supplied | 
to other consumers than the works in questiun. If 
it were necessary to construct a special gasworks, 
requiring special technical knowledge and atten- 
tion, where the waste products of the gas manu- 
facture could not be utilised, the cost of the gas 
would rise to 10 to 12 times that of electric light- 
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plicable under conditions where the electric light 
might be easily instituted. 

Generally, one small machine will illuminate 
five hundred square yards of fitters’ shops and 
machine shops, and two hundred and fifty square 
yards of weaving and spinning mills, etc., while 
in the open air, on yards, and landing places, two 
thousand square yards may be easily and bril- 
liantiy illuminated with a single lamp. 

In the celebrated chocolate factories of M. Mé- 
nier, 14 machines are employed, and these are so 
arranged that the electric light can be supplied to 
the drawing and dining-rooms, conservatories, 
and gardens of the residence. 

At Paris, the Chapelle-Paris goods depot has 
been provided with the electric light, with an 
economy in the staff of twenty-five per cent., for 
the reason that work can be carried on so much 
more expeditiously. 

The electric light is in use in Paris, also in the 
magazine du Louvre, and the Avenue de l’Opera, 
the Figaro offices, the works of the new Grande 
Hotel, the Exposition buildings, and nearly every 
important public building in course of construc- 
tion. 

In the erection of the Tay-bridge by Messrs, 
Hopkins, Gilkes, & Co., two machines were em- 
ployed, distant 300 hundreds apart. The cost of 
working, including motor power and attendance 
was about one shilling and fivepence per hour for 
each lamp. When both lights were thrown in 
one direction, a newspaper could be read at a dis- 
tance of two miles. 

Messrs. Head, Wrighton, and Co., of Stockton- 
on-Tees, have employed the electric light for 
night-work for about three months, during which 
time the interest on the outlay, superintendence, 
and cost of carbons was fully covered by the 
charge of one shilling per hour for a thonsand 
candles light. 

These typical cases will serve to show that elec- 
tric lighting supplies a long existing want in in- 
dustry. 

The methods of utilising the current for light 
purposes are still somewhat crude and there is 
much yet to be done before the electric light can 
be employed with comfort in illuminating rooms 
and halls of ordinary dimensions. A source of 
inconvenience is the want of chemical purity in 
the carbon rods, but this inconvenience is not ap- 
parent in the lighting of large spaces, and, doubt- 
less, when an efficient means of tapping or subdi- 
viding the electric current has been devised, the 
electric light will take the position of gas lighting 
in every household. And, although the attempts 
to subdivide the current, so as to obtain many 
smaller lights, have only promised, but have not 


| attained s.ccess, I believe, 1 may conclude, as I 


have mentioned in the introductory remarks, that 
we cannot say how soon this may be brought 
about. Indeed, I have in the laboratories of my 
friends, both in England and France, seen ar- 
rengements in action that go very far to fulfil what 
is required, and I should not be surprised at any 
moment to learn that the difficulties have been 


> | overcome, and that the future means of iJlumina- 


tion for all purposes would be electricity. 
In utilising the electric light, the lamp is some- 
times, as in lighting large spaces, unprovided with 


| glass or shade ; in other cases opal and milk glass | 
giobes are used to soften the light ; but both these | 
methods cause fatigue to the eye, when the ope- 
| rator or workman has the habit of looking direct- 
ly at the light. To obviate fatigue from the di- | 
rect rays, it has been proposed to place the elec- 
!tric focus in a reflector, and to project the rays 
upon a whitened ceiling, or upon another reflect- 
|or, so as to diffuse a soft and pleasant light 


ing, and in many cases would be absolutely inap- ‘ throughout the room. This method would also 








be applicable for street lighting, in thoroughfares 
or public places where the direct rays might be 
considered inadmissable. 

In this paper I have purposely omitted tomake 
mention of the Jablochkoff lamp, or so-called 
‘‘ electric candle.”” Theattention of the members 
of this Society has, I believe, been called to this 
invention. Although in use in Paris, Iam not 
aware that it is employed in England. These 
candles have serious drawbacks, They can be 
used only with a machine giving alternate cur- 
rents. #uch machines, for equal light effects, re- 
quire a larger expenditure of motor power than 
machines that give a permanent current ; the con- 
sumption of carbon is greater than in an electric 
lamp ; and these disadvantages will, I am afraid, 
interfere with the extended introduction of this 
system of electric lighting. To M. Jablochkoff 
is, however, due the merit of opening up a new 
era in this method of illumination, because he 
showed how very nearly practical results were at 
hand. 

I may conclude this paper with a resumé of the 
advantages of electric lighting. In the first place 
electric lighting can be economically employed, 
both with regard to intensity and color effect, 
where gas-lighting or other modes of lighting are 
valueless. In lighting large workshops, stores, 
etc., electricity enters into competition with gas, 
both in economy and safety from fire. 

I have to call the attention of the Society tothe 
machine and apparatus put before them by 
Messrs. Siemens Brothers, and to thank you, Mr. 
Chairman, ladies, and gentlemen, for your atten- 
tion to a paper that has unavoidably been fatigu- 
ing from the amount of detail it has involved. 


DISCUSSION. 


The Chairman said he remembered very well, 
certainly within 20 years, when it was a dogma of 
science that no mode of electric lighting could 
ever be economical, the reason given being that 
whereas in gas you were digging from the earth 
raw material, and turning that to effect by very 
slight mechanical appliances, you had in any form 
of electrical action to use a manufactured materi- 
al. This dogma was almost universally held by 
scientific men. The reason why these develop- 
ments, which science had given, enabled the prob- 
lem to be accomplished, was simply due to this 
fact, that in all of them there was merely a con- 
version of motion into light. In either one of the 
machines shown they might use permanent mag- 
nets in the first instance. A permanet magnet of 
course could not go on producing force without 
being in some way wasted, but they knew that the 
permanent magnet did go on without any materi- 
al waste, day after day and week after week, pro- 
ducing the effects desired. This was simply be- 
cause it was the source of power. The real loss 
they had to meet was the motive power, whether 
that were the power of water, steam, or any other 
force. There, at any rate, was the fact that what 
it was said it was impossible to do had been done, 
simply by the application of two principles. In 
the first place, the admirable idea of using resid- 
ual magnetism to set up the first slight action 
which generated by multiplication, the electric 
current was quite analogous to the principle of 
Holtz’s electric machine, where you had first to 
get a small amount of electricity which was ap- 


| plied to produce induction in the revolving disc 


of glass. Again, the great objection to electric 
light, apart from its use in those obvious cases 


| where you wanted a very powerful light, to throw 


into tunnels or mines, or anything of that sort, 
was the glare and the disagreeable effect on the 
eye. One of these beautiful machines of Dr, Sie- 
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mens’s had been lately exhibited at the Royal In- 
stitution, showing a light equal to a thousand 
candles. But although it was a wonderful light, 
it was most disagreeable, and he would not have 
been compelled to sit at work where that was used 
under any consideration. Now, however, by the 
simple application of a parabolic reflector, and 
the system of reflection from the ceiling, the 
whole of that difficulty was removed. This was 
very interesting, and it was the same principle in 
fact as that which microscopists had applied for 
a long time under the name of ‘‘ white cloud illu- 
mination,” 

Mr. B. F. Cobb asked for some further informa- 
tion with reference to the figures. In comparing 
the electric lighting with gas, he understood that 
the latter came to £144,,and against that there 
were two items of £37 10s., and £35 4s., making 
a total of £72 14s., or an economy of two to one 
in favor of the electric mede of lighting. But, in 
an earlier part of the paper, Dr. Higgs stated that 
the smallest horse-power required to drive one of 
these machines was one and a-half or two, and it 
seemed to him, therefore, that the cost of this 
motive power required to be added to the figures. 


Mr. Ladd had felt considerable interest in the 
question of electric lighting, having had consid- 
erable practice in it, especially in connection with 
batteries, which, of course, were not suitable 
where these machines could be used, because 
batteries wore out, and were not constant. Atthe 
same time, he believed he was the first who ever 
gave a continuous light upou the new principle, 
with dynamo machines, as they were called. By 
continuous, he meant a light comparatively con- 
tinuous. His countrymen seemed to have forgot- 
ten this fact, though on the Continent they gave 
him credit for it. The facts were simply these. 
When Siemens and Wheatstone, who had been 
working at the same time upon dynamo machines 
(first introduced then to the Royal Society) small 
hand machines, both being presented on the same 
night, he had been at work in the same direction, 
but was not aware until then that they could be 
worked with the mere resi.lual magnetism of iron, 
and had been working with permanent magnets, 
When he saw those machines, however, it imme- 
diately opened his eyes, and he saw Lis way to 
getting a good current. Neither Siemens nor 
Wheatstone could at that time put their machines 
to any practical work. They were worked by 
hand, and the thing soon got into a dead-lock ; 
they could not obtain the power out of the ma- 
chine. Siemens discharged the whole machine, 
and gota flash light, not a continuous one, be- 
cause directly he broke contact the whole machine 
was discharged, and you had to work it up again. 
That did not take long, but still it was a flash 
light, aud he believed that was Dr. Siemens’ ob- 
ject at that time. Sir Charles Wheatstone, in or- 
der to divert a part of his current, put a piece of 
platinum wire across, which was kept at red heat, 
diverting a part of the current through it which 
was made a short circuit, but still the whole thing 
came to a dead-lock very speepily. In the follow- 
ing month he presented asmall machine to the 
Royal Society, worked by a treadle, and used two 
armatures, one to charge the magnets and the 
other to take away the magnetism, and this gave 
nearly a constant current. That was a very small 
machine, but it kept a platinum wire very hot any 





length of time. It did not get into a dead-lock, 


attend to it every day, but, of course, when the 
electric light had to come out of men’s arms it 
soon got feeble, and directly the light was pyro- 
duced it was found they had to stop and rest. 
However, the machine excited so much interest, 
both amongst French and German visitors, that 
he had a small steam-engine connected with it, 
and it was worked for hours together giving the 
electric light. He was quite aware that, in these 
machines now shown, second armatures were not 
used, but in the Gramme machine they were, and 
all he claimed was that his machine was a link in 
the chain, leading to the present. It had been 
superseded, because it took a great number of re- 
volutions at a very high speed to get anything 
like a constant light. These machines, having so 
many breaks in the circle, did not require such a 
speed to work them. He believed the electric 
light would never succeed if a direct light alone 
would never succeed if a direct light alone were 
relied on, as it was too painful to the eyes; but 
it was too weak if shaded, and you would require 
several to be at all effectual. The arrangement 
of the reflector, throwing the light up, was cer- 
tainly very good, but you wanted another one at 
the top, or else it would give very little light in a 
room like the one they were in, where the ceiling 
did not reflect it. With another retlector at the 
top, which would disperse the light, it would, no 
doubt, be a very effective plan of lighting. The 
electric light was now used mossuccessfully in 
photography, but the direct, or reflected, light 
was never used on a sitter. Mr. Van der Weyde, 
of Regeut street, used it very successfully with 
Siemens’s machines and a gas engine, and pro- 
duced some of the best photographs he had ever 
seen, the half tones coming out most beautifully ; 
but it was all refracted light. It was retlected 
first from a parabolic reflector placed behind the 
light, with a piece of metal in front, so that no 
direct light should come to the sitter: and in 
front of this reflector there was a prismatic ar- 
rangement by Messrs. Chance, and every alter- 
nate side of the prisms was either blackened or 
whitened, so that no light should come direct. If 
it did so it would show a colored light and sur- 
round the sitter with a halo which would not be 
advisable. The rays of light were made to fall 
parallel. He had often supplied electric lighting 
apparatus to photographers, but he had always 
told them never to get the whole of the light pos- 
sible from it. . You did not want such a powerful 
light as the carbons would give. What was want- 
ed for photography was a long arc, a uumber of 
cells if you used a battery, ora machine with 
considerable intensity, to give a long are, and 
then you gota greater actinic effect. Mr. Van 
der Weyde told him he never used an are of less 
than half an inch. 

The Chairman said he presumed that was due 
to actinism being developed in a certain portion 
of the are. 

Mr. Ladd said the carbon points themselves 
gave light, but the are was the sort of light re- 
quired for photography. He did not agree with 
covering the carbons with copper, which he con- 
sidered objectionable, and knew from much expe- 
rience that the electric light given by metal was 
most painful to the eyes. When he had been try- 
ing experiments in spectrum analysis he found 
the light from metal was most painful: why he 


|did not know. He could look tolerably well at 


to take exception to some of his figures. Mr, Cobb 
had already called attention to one omission. It 
was certain that any experiments conducted at 
Mr. Siemens’s works would have much care be- 
stowed upon them so as to ensure success ; and, 
no doubt, every reliance might be placed on the 
results stated : but it must be remembered that 
the comparison was made between gas purchased 
from a company supplying it for a commercial 
profit, aud the electric light on the premises of 
the manufacturer of the machine, nothing being 
charged except the bare generation of the light, 
Making the required corrections from this point 
of view, the cost of gas would be £75, instead of 
£144, or very little above that of the electrie light. 
The cost of making gas would certainly not exceed 
the figures given of 2s. per 1,000, and at that rate, 
taking 120 burners at 6 feet per burner, the cost 
would come to £72. Then Dr. Higgs put what 
he ealled the interest on the cost of burners at 15 
per cent., ,but in the case of the electric light 15 
per cent. was made to cover both interest and 
wear and tear. Now if that were sufficient in the 
ease of a machine going at the rate of 1,000 revo- 
lutions per minute, it was absurd to put the same 
rate on gas fittings nailed to the wall, and never 
touched pe rhaps for 20 years, He should there- 
fore take the interest on the cost of fittings at 5 
per cent., which would bring the amount up to 
£75 as the total cost for a thousand hours. But 
a thousand hours was an exceptional time for gas 
to be burning in any workshop; 500 hours, in- 
deed, would be a high average, and taking it at 
that, the cost would eome out £39, or very con- 
siderably less than the cost of the electric light. 
Asa matter of course, the longer the electric light 
|went on the better would the comparison come 
out. There was one important omission from the 
| statement, because the £250 would just cover the 
| cost of the machines and lamps, and, if you added 
| the necessary motive power, the shafting, belting, 
ete., a considerable addition would have to be 


made to the first cost, and consequently to the 
items of interest wear and tear. He quite admit- 
ited that in large workshops, where power was 
available without trouble or inconvenience, it 
might possibly be an advantage to have this 
exceedingly brilliant light completely illuminating 
the whole workshop, so that the foreman could 
efficiently superintend what was going on at any 


hour, but he maintained that, as a rule, this ad- 
vantage would be gained at some cost. He had 
some figures, furnished from a workshop at 
Rouen, which showed that the cost was some- 
what above that of gas. He was glad to hear Dr. 
Higgs say that there were still two fields open for 





these two modes of lighting. There could be no 
question that for lighthouse purposes, and in any 
position where one light of great power and in- 
tensity was required, the electric light was su- 
perb : but, under present circumstances, and tak- 
ing this paper as a statement of the present posi- 
tion of electric lighting, they were still only able 
to hope for such improvements as would render it 
available for domestic purposes, or where subdi- 
vision was required. Dr. Higgs spoke of the 
Jablochkoff candles as being impracticable, but 
he believed it was only by improvements in that 
direction that electric lighting could ever come 
into competition with gas in its main field. To 
| get the full economical advantage of the electric 
‘light, it must be used in centres of great inten- 





because the magnetism was carried away by the | the carbon points, but when he began to burn|gity: if it were taken to several points there 
second armature. In the same year he exhibited metuls between the points he could not endure it, | would be a loss of light in the division. Dr. Sie- 


a machine of that construction at the Paris Exhi- 
bition, which he believed was the first which | 
ever gave a continuous electric light. It excitod | 


4 €ood deal of interest, and he had two men to! 


although the light was not so strong, 

Mr. Woodall, though he felt sure that Dr. 
Higgs had desired to state only what had been 
proved by experiment, was obliged, nevertheless, 


mens had stated, fur instance, that the combined 
currents from two machines would give consider- 
ably more illuminating power than the aggregate 
of the two used separately ; and the converse ap- 
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plied, he believed, to the attempts which had 
been made to subdivide the current from one ma- 
It 
was evident also, that, in order to get sufficient 
light wherever wanted, you must have an excess 


chine, there was a loss of power and economy. 


of light in one particular position, which must be 
wastefully expended. One point of considerable 
importance in noting the 
the light 
were to be brought into practical work, such an 
amount of apparatus would have td be provided 
as would be equal to the generation of the whole 


amount of light required in the time of greatest 


possible ce ympetion of 


electric with gas, was this, that if it 


consumption. A gas company, on the other hand, 
went on manufacturing during the whole twenty- 
four hours, and accumulating what was required 
It 
would, of course, add materially to the establish- 
ment charges and to the cost of plant if all the 
gas had to be generated during the time it was 
required for use. 


for the eight lours of greatest consumption. 


Electric science had been very 
happy in the men who had given attention to it, 


and the enormous progress which had been made | 


in the manufacture of these electric machines was 
very remarkable. Working it out, he found that 
the cost, not very long ago, of a machine for pro- 
ducing a light equal to 1,000 candles, was about 


£350, whereas now the price was only about £35. | 


Mr. Rochusson inquired what was the chemical 
composition of the carbon points. 

Mr. Mercer did not quite gather from Mr. 
Woodall whether he had included the cost of mo- 
tive power required to drive the machine. At the 
works of Messrs. Siemens that would not be very 
important, but it would bein places where special 
motive power had to be provided. 

Mr. Woodall said he had referred to that point. 
There was, he thought, considerable liability on 
the part of many people, reading figures such as 
these, to fall into the error that, where there en- 
gines on the premises, these machines conld be 
driven by what was called spare power almost free 
of cost. 
whether in addition to that already employed or 
created for the purpose, it must be paid for in 
fuel. 

Mr. Smartt said the use of gas had been spoken 
of as being 2s. per 1,000, but where he lived it 
cost 68.. which would materially alter the caleu- 
lation in favor of electricity. A short time ago 
the electric tight was introduced into some large 
premises with which he was connected, and he 
was informed that it answered very satisfactorily ; 
told that the 


from using the power of one engine and one mag- 


but he was also success resulted 
net for producing several lights by means of the 
new candle lamps. He should like to know the 
amount of loss arising from using one machine 
for a number of lights, and how many could be 
supplied from one machine. He believed it was 
owing to the imperfect state of the law in Prus- 
sia with regard to patents, that Dr. Sitmens was 


induced to come to England, and we had thus ob- 


tained the benefit of his inventions, and he trust- } 


ed this fact would have weight with the English 
Government in improving our Patent-laws. 

Dr. Higgs, in reply to the observations which 
had been made, said in regard to the cost of the 
motive power at Messrs. Siemens’s works, as far 
as he could understand, it cost nothing, because 
there was alwaysso much excess power that it 
was not practically noticeable whether the ma- 
chine was on the shafting or not. Coals had, how- 
ever, been charged. The machines were charged 
at the ordinary selling price. As they gave light 
to a lamp which could be easily moved, there was 


no expense incurred in following the progress of 


the work in the shops as might be required ; gas 


As a matter of fact, if power were used 


fittings had to be taken down and put up, and he 
‘ had included the cost of this in the 15 per cent., 
and he did not think this was too much to charge 
for 


were 


a large establishment where two gas-fitters 


M a Wor rdall 


s revolving at the 


almost constantly employed. 
had referred to th: 
» of 


machines a 
2,000 revolutions a minute, but they actu- 


ally ran at about 900, the maximum light be 
given with 1,100 r 


parts the 


volutions, The only wearing 


were commutators, 


quired renewal about once in two or three months, 


Ing 


The brushes re- | 


and as they were simply composed of copper wire | 


set side by side, the cost could not be very great, 
There were machines which had been in constant 
use for four 
He had taken the cost as two to one in fa- 
the e! 
bered that 


through 


years, which showed no signs of 
wear, 
vor of ectric light, but it must be remem- 


with gas 


lighting the work was got 
very slowly, with great difficulty, and 
constant complaints of bad gas. 


case the work was got through much more expe- 


had been carried on were taken into account, it 
would add materially to the advantage of electric 
light ; but as this was not a point which could be 
easily grasped, he had not included it. But there 
was one substantial point to be noted, viz., that, 
; even in shaded lan ps 
to one higher in intensity than 
the farther and 
guishing colors, which could never be obtained 


In @/k mills this was of great import- 


gas, 
immense advantage of distin- 
from gas, 
ance, 
a greenish blue at any time, With regard to the 
effect on the eyes, where men had to inspect nar- 
row nibbons, or look over narrow slips, and care- 
fully pick out any containing foreign sabstances, 
they were not required to look at the lighé, but at 
the strips, and if they had an intense light on 


In the present | 


ditiously, and if the facility with which the work | 


what it would be if supplied without that econo- 
my they could not say. At the present time they 
did not store up foree for electricity, but there 
was no reason why it should not be done; why 
engines working a certain number of hours should 
not store up force just the same as was done in 
hydrauli¢ The 


seemed to have the advantage that they could be 


machines, electric machines 
put up at any time, and in any place, wherever 
He was 
much obliged to Mr, Ladd for drawing his atten- 
tion to a fact which he did not know before. He 
was personally acquainted with the Wheatstone 
machine, and wanted to know where the link was 


there was motive power to drive them. 


to be found between that and those now used. 
He could see now where it was. He was much 
obliged to Mr. Ladd for the information, and it 
future if Mr. Ladd’s 
connection with this 
There should have been an upper ro 
flector sent with the lamp, to make it complete. 
It was generally found that a longer are gave a 


would not be his fault in 
name were not known in 


subject. 


| greater actinie effect, but less luminous effect. 


With regard to the coppering of the carbons, the 


| burning fof the metal was not perceptible, be- 


, electricity gave a light six | 
There was | ; 
| brad along one of the carbon points, 


You could distinguish a bluish green from | 


cause the coating was extremely thin. Sometimes 
he had tried it with a spectroscope, and although, 
of course, the green copper line was visible, it was 
not more perceptible than if you rubbed a copper 
He did not 
think any painful effect would arise from copper- 
ing the carbons, but in watching those not cop- 
pered, he had sometimes noticed an unpleasant 
effect produced, due to their heating and splut- 
tering. The chemical composition of the carbon 


| points was a matter of very great importrnce, and 
| there were no less than eight or ten celebrated 
|chemists hard at work trying to make electric 
| carbons which should be homogenous and give a 


continuous light, but it was a point of great diffi- 
culty. The carbons were generally composed of 
as pure graphite as could be obtained ; but, after 


their work if did not fatigue the eyes so much as all, they must go back to the gas companies to 


a bad light. 
|too good a one. When the electric light was first 
introduced, the workmen always wasted two or 
three hours in looking at the light and getting 
dazzled, but they soon got over the novelty ana 
| thought no more about it. The whole subject 
| was very well treated in Fontaine’s book on elec- 


A bad light was more fatiguing than | 


get their retort carbons. Carbon points could 
also be made out of coke; in fact, any pure 
carbon would do, and the purer the better. The 


| admixture of silica in the slightest degree reduced 
\the illuminating and useful effect, but the addi- 


| 


tion of oxides of different kinds improved them, 
Magnesia would increase the lighting effect as 1} 
to 1, and antimony still more. But there was 
certainly a wide field open to any one who would 


tric lighttng, an English edition of which would undertake to provide homogeneous carbons for 


soon be published. Throughout that book the 
same interest was placed on the cost of the elec- 
tric machines as on the gas fittings, und in corres- 
pondence with different French authorities on 
this matter they said they had carefully consider- 
ed the wear and tear of the machines, and they 
d'd not feel justified in putting it any higher. 
| His own experience, both in England and France, 
led him vo concur in that view because, though 


the machine might be driven at a very high veloc- 


i 
| 
| 


| 


|; were 


the electric light. 

Mr. Ladd said there was ohe point which might 
be worth the attention of chemists connected with 
this subject. In using these carbons the points 
converted into the purest plumbago you 


| could find, and could be used as a black lead pen- 
| cil. 


Now it occured to him, if they could get 


| plumbago pencils, they really ought to get better 


| carbons. 


ity, its mechanical construction and centering | 


were so perfect as to incur only the minimum | poen go well advocated by Dr. Higgs. 


amount of wear and tear. Bearings would run 
for a long time at a high velocity, as long as they 
5 g i § A 


|were truly centered and well lubricated. 


regard to the division of the result, the result of | oq Where by turning gn the burners slightly or 


the best experiments he had seen showed that a | 


With | 


| 


single light gave about three per cent. more light 


than that developed from 16 separate lamps. 


He | 


did not say that lightning by 16 separate lamps | 


was a practical success, it necessitated a certain | 


amount of attention, and there were difficulties in 
the way, but he did not say that they could not 
be got over. Looking to the great stride made 
in these machines, they might hope that the sc- 
lution of the problem of the subdivision of the 
light was not far distant. With regard to the 
subdivision of labor and the storing up of light- 
ing power of gas, he would remark that this econ- 
omy was included in the present cost of gas, and 


It occurred to him that it might be 
possible to pound up pure plumbago, and get bet- 
ter points than were obtained from the retorts. 
The Chairman said they were much indebted to 
Mr. Woodall for so able a statement of one side 
of the case, especially as the opposite vtew had 
They 
could not doubt that both these interesting forms 
of light would be very convenient, but there must 
be great changes indeed before the facility afford- 
ed by gas, where you had the gag ready in tubes, 


much you could get the requisite amount of light 
when and where you wanted, wouid be supersed- 
ed. They might well be satisfied to see these two 
kinds of lighting in use side by side. The more 
they competed, the better for the public, and they 
might rest assured that with so many able hands 
at work on both sides, the best possible results 
would be developed. His own feeling was that 
each had its own special function to perform. He 


| was very glad that their Society had become the 


repository of so interesting a record as that which 


| Mr. Ladd brought before them, and he was quite 


sure that any little injustice which Englishmen 
had done to him would now be rectified. He con- 


| cluded by proposing a vote of thanks to Dr. Higgs 


for his interesting paper, which was carried unan- 


| imously. 
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Decision in favor of Holly Manufactur- 
ing Company.—An important suit, involving the 


exclusive right of the Holly Mauufacturing Company 


to construct water works on the direct pressure prin- 
Ciple, without reservo'r or stand-pipe, has recently 
been decided by the United States Circuit Court at 
Indianapolis, Ind., Juatge Drummond presiding. The | 
suit was commenced about four years ago, and the 
decision affirms the validity of the Holly patent.— 
Engineering News, 





| Highth Annual Meeting of the New Eng 
land Association of Gas Engineers. 
[OFFICIAL REPORT 
_ 
(Concluded from page 167 
AFTERNOON SESSION. 
THOMAS UPON STREET-MAIN INTS, 


REMARKS OF MR 


Mr. President and Gentlemen ef the Associati 
In my early experience with the Williamsburgh Gas 


mm: 


Light Company, with which I became connected it 
the 


scted with 


} 


the year 1854, I found pretty nearly all 


fy 
Screet 


mains that were laid were conn cement 
joints. While there is no doubt in my own mind that 
ajointcan be made perfectly tight with cement, I 
much prefer the lead joint. Another thing to b 
taken into consideration to keep tight joints is, that 
the mains should be laid a sufficient depth under the 
surface to protect them from the action of sever 
frosts. 
than eighteen inches or two feet below the surface of 
the streets, and at this depth in our climate it is a 


matter of impossibility to keep joints tight, as the 


A great many of the mains was not more 


action of the frost in winter will displace the mains 
and cause the joints to leak. 

From the bad 
laid, and the cement joints leaking so much, we could 
not afford to turn gas on during the day. Had we 


done so we should not have had any to supply the 


manner in which our mains were 


city at night, and we were thus compelled to shut off 





| the gas just as soon as there ‘vas any apology for day- | 


light, and keep it shut off as late as possible in the 
evening. With the most careful working in this 
| mauner, for a period of nine or twelve months, our 
losses from leakage amounted to about 52 to 55 per 
cent. of the ga3 manufactured. 


loss was caused by the cement joints leaking, and 


A great part of this 


also a part due to the fact that the mains were not of 
| sufficient depth under the surface to protect them 
| from the action of the frost. 

could 1 went over the whole of our mains (there was 


As soon as we possibly 


| about seventeen miles in all), stripping them, cut- 
ting out the cement, and rejointing them with lead; 
| In one season we got the loss from leakage down to 
| 20 per cent., and this with the gas turned on during 
| the twenty-four hours of the day. 
| One great objection to cement joints is the rigidity 
of them; in cases where pipe have been disturbed 
by other excavations and settled, I found in all cases 
that the mains were broken, 
our old works, with cement joints, the main, a ten- 
|nch one, was broken entirely off and 
‘lengthwise beside, by the upheaval of the ground 
from frost. In some of the same mains that we had 
rejointed with lead the mains were drawn apart, 
drawing the lead out, but with very little loss of gas, 
|asthe gasket being driven in tight prevented any 
great leakage. In cases of this kind tke lead was 
easily driven back and the joint made perfectly tight 
|again. I have never, in our city, put in any streets 
mains that I have not used lead in the joints, and in 
laying mains we always make them gas tight with the 
| gasket used. At the present time we have over 90 
miles of street mains laid, and 
from street lamps (we get paid for three feet burners 
and they average about three and a quarter feet) our 
loss from leakage will not exceed six per cent. 


In a leading main from 
' 


fractured 


outside of our loss 


We have suffered severe loss of gas from sewering 
|in our city. In some cases where there are railroad 
| tracks in the streets, the sewers have been run on 
| both sides of the street, alungside and parallel with 

our pipe; these excavations are much deeper than 
| our mains lay, and the earth is always filled in loosly 
and left to settle. In cases of this kind we have had 
whole blocks of mains dragged down, the pipe brok- 
ep, and the joints partially pulled apart ; at the same 
time the leakage from the joints was not so great, 
the gasket preventing the leakage. 

In laying street mains what you want particularly 


to attend to, and especially in the Eaat here, where | 


you have colder weather than we have (we have not 


)8een much winter until we came on here), is to get 
j 


them down under the surface a sufficient depth to 
protect them fromthe frost. With us the least de pih 
I 

; two feet nine inches under the surface of the street, 


could our mains remain in the 


ind Tam confident 


14 
down, ] 


yround as we put them our loss frem leakage 
g 
a ae 13} 
by them would be very small indeed, while, as I sta 
ted in the beginning, I have no doubt that a cement 
. ‘8 : - 

joint ean l made tight ITean see no benefit in 
using cement for the purpose, as I consider lead faa 


iperior in accommodating itself to any upheaval o1 
} 


tli of the earth, where the mains are laid down. 

Mr. Greenoug!] I would like to ask Mr. Thomas 
before he sits down, what the joint-w is to his 
pipes- s play-way in the bell. 

Mr. Thomas We llow three-eighths of an inch 


stween the hub and the pipe, and the 
cket 


wnnul ir space be 


depth of the lead in thes never exceeds two 
inches. 

Mr. Greenough—What is the depth of your sock- 
ets? 


Mr. Thomas 


pipe, where we order them, is four 


The depth of the socket for small 
inches. In buying 
zot some deeper in the hub than that, 


of less depth. 


pipe we have g 


and some I consider four inches a 


| good depth of hub for any pipe up to ten inches; 


above that they ought to be four and one half inches 
at least, 
Mr. Greenough—Do you remember whether the 


in my opinion. 


same jointway was in use when you went there as you 
see now ? 

Mr. Thomas—In almost all the p 
had cement 


ipe that we laid, 
and nearly all of them joints, there was 
only a small space for jointing, not over one quarter 
of leaked at the 


cement jt ints there had been tin gle eves put over the 


an inch. Inaten-inch main that 


whole hub, riveted tight together and then filled in 
solid with cement, but it was not effectual in prevent- 
At this lat 


moved for any cause, where cement 


ing the leakage. d ly if the earth is re- 


is used in the 
joints, some one will come to the office to inform ns 
of a bad leak of gas at the place; but it is only what 
was caused by the leakage twenty-four years ago. 

Mr. Greenough—What kind of cement do you 
speak of for cement joints ? 

Mr. Thomas—Roman, or any good hydraulic ce- 
ment; there is no trouble in making a hard joint with 
it. 
donbt a great many of the joints would have remained 
tight. 

The President—I will state that I have adopted for 


Had our pipe been of sufficient depth, I have no 


several years past a policy at the street corners, where 
connections are made, of making a lead connection, 
for the expansion or contraction. I very seldom lay 
amain less than thtee feet in depth. During the 
past year our town has been laying water pipes, and I 
have taken up mains, some three inch and some two 
inch, that have been laying there for over twenty 
years, and have taken them in sections to my works, 
plugged up each end, put on pressure, and found no 
leak whatever. The great fault I believe lies with a 
cement joint, or with any joint, in the caulking; it 
At all 
At other places where the 
pipe is at proper depth, with large bell and socket, I 
Roman 


should be almost tight without the cement. 
street corners I use lead. 
use the 
packing—the yarns driven home ; 


cement, but with utmost care in 
and we very often 
After the pack- 
ing has been driven men come along and make the 
joints without one particle of gas following. We used 
a peculiar kind of hemp this last year, which the 


water folks use (it was a tarred roping before), which 


allow gas to flow right straight along. 


can be used much better; it is common hemp pack- 
We used before the best of tarred roping from 
The 
common hemp packing is five cents per pound—a 


ing. 


junk dealers, six or seven cents per pound. 


pound being lighter, will do double the service. 
Mr. Thomas—I will say, while we are on the sub 


ject, that formerly we had a good many coated pipes. 
‘These pipes were not heavily coated, and in all cases 
| where we had used such pipes, the action of the gas 
on the socket and spigot end in it has entirely de- 
stroyed the coating, leaving the lead loose in the 
joints, and of course leaking. 


When I found this to 
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be the case we burned the coating out of the sockets, 
and off of the spigot ends, before laying them. 

The President—The proper place for tar is on the 
and not on tbe 
tar for two years past, I have adopted the practice of 


outside, inside. Having a surplus of 
painting all my mains with tar. 

Mr. Thomas—I would not place it on the spigot 
ends. 

The President—We do not put it on the spigot 
ends. We find that a good way of getting rid of the 
tar. 

Mr. Greenough—You put it into real estate. 

The Secretar;—I think when this meeting adjourns 
sine die, Mr, Greenough would be happy to see as 
many as please to accept the invitation, at his works, 
or at the cffice, 


so that those who wish to go can take the horse cars 


or both. Arrangements can be made 
I understand the illuminating-power meter is at the 
works. 

Mr. Harbison—Before we adjourn I would say that 
Ihave heard down our way that there have been 
great things done in the city of Charlestown by the 
use of anew kind of meter. I would like to have 
Mr. Neal tell us the results there. 

The Secretary—The city of Charlestown is gone— 
The district of Charlestown, 
If it 
was a peasant day I should be inclined to ask the 


it has passed away. 
Boston, is there; the monument still stands. 
gentlemen present to visit the monument. 
3oston Gas Works. They will find more to amuse, 
instruct, and interest them there. 

The Secretary—I am called upcn to give an ac- 
count of what is going on in Charlestown. 
say is this: 
duties that devolve upon me as secretary of the 
Association, I cannot give you much information 
I am using, with other 
They are 


upon the subject at this time. 
retorts, those called the Davidson retorts. 
of large size and of peculiar shape. 
how they look. Iam using different kinds of coal, 
and also some oil. 
evening, Ido not much approve of; I am not very 
successful with it. Iam satisfied from the very high 
heats I am carrying, that I make from oil a good deal 


or soot or lamp black—anything but illuminating gas. | 
I have made, when I was running only three benches | 
of those large retorts (using a mixture of half Prov- | 
ince coal and half Westmoreland coal) 55,000 feet to | 


the bench a day. I think if I had been using West- 
moreland, or some other good American coal alone, I 
might have made more than, say 60,000 feet per day. 

General Roome—How much coal do you put ina 
retort ? 

The Secretary—Over 309 pounds, and the coke 
comes out in good order. Iam not prepared to give 
any opinion on the subject now. Iam using those 
retorts, and am trying experiments with them. As 
Mr. Slater remarked, *‘ I have given you an approxi- 
mate statement of what we are doing, but I cannot 
give a full statement.” 


Mr. Harbison—Do you find that carbon collects in | 
those retorts any faster than in the ordinary shape? | 


The Secretary—When I used the ordinary retorts, 


before I used these, the carbon did collect; but I 


never did burn out a retort, or I have not for some | 


years, until recently. I use the MclIlhenny process, 
which I think very highly of. I know it is a benefit 
to my company. Whether it would be a benefit to 
any othe: company I cannot say. But I have used 
that process for several years and never burned out 
a retort till within a year. There might have been 
one or two, or three exceptions. But I have lately 
pnurned out retorts with air. I closed up the front of 
the retorts, or mouth-pieces, andI found that the 
wonth-pieces were very much heated; even the stand 
red hot. 
yeers ago, and it did not succeed; but I am making 


pipes became I did try the Edge process 
I don't remove all the 
carbon with steam, but I bring it to that temperature 


experiments with it again. 


that it can be removed with bara. 


Gen. Roome—I have sometimes done that. Ido 


But as it | 
is not a pleasant day I think they had better visit the | 


All I can | 
That being so much occupied with the | 


You all kuow | 


The use of the oil, as I said last 


not propose, however, to go into the manufacture of 
fixed carbon for the sake of furnishing my3elf with 
fuel, because I have a great deal of coke on hand, 
and there is no occasion for manufacturing any more 
fuel at present. It will save cartage, perhaps. 

The Secretary—This relation of my experience may 
not be very satisfactory to you; but perhaps at the 
semi-annual meeting I may give a better and fuller 
account of the Davidson retort. 

Col. Armington—What was your experience in fol- 
lowing instructious in regard to pushing the coal en- 
tirely into the back part of the retort ? 

The Secretary—I don't think it increased the illum- 
inating power. 

Col. Armington—Didn’t it reduce it very much ? 

The Secretary—I cannot say whether that was the 
effect or not. I have been using some Newvwastle coal 

and that might be the cause of the low candle-power, 
| on one or two occasions. 
| Ool. Armington—Would you recommend to a com 
| pany, if they tried those retorts, the pushing of the 
coal to the back end ? 
| The Secretary—I don’t think I would. I think it 
|heats the front of the retorts too much, and the 
| mouth-pieces, It would burn off the bolts if arrange- 
ments had not been made, by leaving out a brick here 
| and there, near the bolts. I have no cannel coal to mix 
I add a little oil. 
I derive from the oil is that it prevents the deposit of 


with caking coal, The only beneti} 


naphthaline. It generally gathers in the inlet pipe 
| to the holder. 
I think if I were using enriching coal as it is used by 


Iam uot using any enriching coal. 


some companies, that is, the same per centage and 
amount, I might show much better results with the 
Davidson retorts. 

Col. Armington—There is another gentleman pres- 
ent who has used Davidsun retorts for a few years. 
Perhaps Mr. Allyn will give us some light upon the 
subject. 

Mr. Allyn—I can endorse what Mr. Neal has said 

| in regard to the Davidson retort. 
The President—We have present a gentleman who 
| has tried the experiment with the patent retorts of 
|Mr. Davidson.- It is Mr. Sherman of New Haven. 
| Perhaps he can give us some light upon the other 
points of the question. 

Mr. Sherman—The very short time taat I bave had 
the retorts in use does not warrant me in going on 
record either for or against them. 

[Considerable discussion of a very indefinite char- 
acter followed here on this subject.—Ep. | 

Mr. Thomas—In a little works that I put up for 
| some parties close adjoining our own city, I furnished 
| them with about two miles of mains, that were laid, 
|and laid thoroughly; and after the works was going 
|along swimmingly and nicely for about a year, they 
| wrote to me that those mains must have been rather 

bad; they leaked badly, and they wanted me to send 
some sujgestions how they could find the leaks, 
and they went ovér them but could not find any. 
Then they asked me if I would not come up and take 
a look at them. I went up and took a look at them, 
aud went pretty much all over the town. I could not 
|smell a particle of gas anywhere I went; and there 
| were no paved streets. Then we went back to the gas 


| thing I saw there was Davidson's retorts. Their leak- 
age had run up as high as about 50 per cent. I asked 
the treasurer of the company to just take a look at 
his book; the yield had been very high, but the loss 
had been very great. 
| over three or four months, that when the yield had 
He 
was simply heating up his gas, and probably, as Mr. 


It waa a regular index, going 


been tremendous the loss had been tremendous. 


Armington says, storing it in the holder before it was | 


measured; I suppose the volume had been too great 
to measure before it got there. Whe. they came 
back to first principles their loss account went down 
to what it was before. That is in a little place about 
twelve miles from where I live. 

The Secretary—With reference to the leakage of 


street mains I would like to ask Mr. Thomas how he 


| with them what they pleased. 


works and took a look around there, and the first | 


corrected that evil. You speak of reducing it down 


Did 


you strip the mains entirely, or did you have your 


from a very large figure to about 20 per cent. 


men tar down over the joints to ascertain where the 
leaks were ? 

Mr. Thomas—You have reference to our own works ? 

The Secretary—Yes, sir, when you first went there. 

Mr. Thomas—We stripped the mains entirely, and 
in a great many cases lowered the depths of them— 
dng down and lowered them. In « good many cases 
The mains in onr city 
They 
were on one side of the street; tbe first thing you 


we had to straighten them. 
—the first of them—-were laid by contracts. 


knew they were going over to the other side. In 
digging np and trying to straighten the mains you 
would have to cut off from six to eight inches to get 
them straight with the trench. They have got large 
trees on the sidewalk now, outside of the mains; the 
mains wind around. And again, if they met a boul- 
der they would dodge one side, and so they kept on 
coik-screwing it up. How the gas could even leak 
out of them it puzzles me to discover. 

The President—In our town last summer, where 
we have a long water main, I was obliged to tuke u 
a four-inch gas main which was laid by contract when 
the gas company was first inaugurated. 

ound thet I had lost the run of my pipe entirely. 


We dug along and along, and finally, after we got by, 


I very soon 


we came toa ledge three hundred feet; they had 
gone on completely around that, and the p*pe was 
completely in the yard of U.S. Marshal Sherman. 
One of our old citizens, a large stockholder in the 
company came along, and finding what I was doing 
in working throngh that ledge he said, ‘* That is go- 
ing to cost you a great deal of money.” I said ‘* Yes, 
that 
the way to Washington was through Ballimore, and 


but Ben Batler taught me something in 1861 ; 


not around it.” 
Mr. W. W. Greenoungh—There is one observation 
made by Mr. Tkomas, which leads me to ask some 


| questions, not only of him, but of other engineers 


present, with regard to the custom ofa place when 
breakages of gas pipes are caused by the employees of 
the city, or caused by the operations of other corpo- 
rations, or of individuals working upon the streets. 
We have been for many years very much troubled, 
and put toa large expense in consequence of the 
operations of the city in the streets, causing breakage 
of our mains, and requiring alterations of them at 
our own expense, when they were laying either sew- 
ers or water pipes, and for that we have had no com- 
pensation, because we were to'd that the pipes were 
in the ground at our own risk, and _ the city could do 
If a change of the 
grade of streets was made, as has been so often done 
in Boston, we were called upon to alter our whole 
distribution and take up our pipes, without any com- 
pensation. It does not seem to be right; but we 
cannot afford to quarrel wit!, the city. I didn’t know 
but some different custom might prevail elsewhere— 
but what there might be some place in the United 
States so healthy as to pay a proper compensation to 
a gas company for injury done to them by people who 
take contracts from the city, How is it in New York, 
General Roome ? 

Gen. Roome—If in the city for any public parpose 
our mains are removed, or we are put to any expense, 
we have a right to protect our own property, and 
whatever expense we incur becomes a part of the ex- 
pense of that public work, and is paid for acccrd- 
ingly. That is the law. The practice is that 1 never 


| have got one single cent. 


Mr. Greenough—How is ii in New Jersey, Mr. 
Edge? 

Mr. Edge—We have met with frequent losses in 
that way by contractors. The laws do not provide 
forthe payment of any losses by the breakage of 
street mains. We have on one or two occasions, 
where the damage has been considerable, recovered a 
moiety of the expense we were at, from the contrac- 
tor. That was done under threat of a law suit, and 
forcing them to pay in acivil suit ; but with one or 
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two exceptions we have not recovered anything. | for its water pipes, or to the gas company for ifs gas 


Where the losses are not very extensive we do not 
notice thom. We send at once and repair the dawage 
and ncthing wore is said about it. 


Mr. Thomas—1 think only in one case did we ever 
recover anything for damage toa street main, and 
that was from a contractor. In removing a boulder 
for @ sewer trench along the side of the street, he 
blew out six feet of a ten-inch main, and he paid me 
for that, and I think that was the only instance in 
which we were paid anything. The city in numerous 
places out on Greenpoint and in Broadway, in mak- 
ing their excavations, bave almost invariably exposed 
our pipes. In some cases they have dragged down 
half a mile of main. and that main has been raised 
up two or three times to the level, and it has settled 
and settled again and again. I wrote a note to the 
Department of Works threatening a suit. They have 
promised to look after the work and protect us, and 
they have tried to do so since. This ons case which 
I have mentioned, where I received $200, for repair- 
ing aten-inch main, is the only instance where we 
hive got anything. 

The President—Mr, Mcllhenny is called upon, and 
he will now please give us the benefit of his experi- 
ence. 

Mr. McIlhenny—In Washington we have had quite 
as much experience with this thing, in proportion to 
the size of the city, as any place in the world. All 
that know anything about Washirgton know that the 
conformation of the plave has been changed. Some 
streets have been cut down and other streets raised 
up. In one year we lowered fourteen miles of street 
mains; some of those were lowered four or five 
times, and we raised twenty-eight miles of street 
mains in the same year. One main was broken 
thirty-eight times during one summer. And we had 
five hundred and sixty breakages in our street mains 
that year, which necessitated the employment of a 
We 
followed up the contractors with two hundred men, 
plugging up the mains as the surface was torn up, 
The streets were unpaved then, as you are aware. 
The contractors would go along with their street 
plows and [tear up the mains, which unfortunately 
were all near the surface. They would plow up the 
service pipes and pull them right out of the ground, 
and as you passed along you might see them sticking 
up like arrows through the ground. We had no rem- 
edy except to go along and plug them up; as soon as 
we could we relaid them. Our charter protects us in 
these respects, but at the same time it gives the city 
the right to alter grades ; and under those conditions 
the gas company have never able to get one 
cent damages. We did make aclaim of $58,000 for 
altering mains, but we never received a cent. In re- 
gard to the sewers the city has been thoroughly sew- 
ered. Whenever a main goes down on account ofa 
sewer excavation we have to raise it, and just as the 
other members have said, we never expect to get 
anything, and we rever make any attempt even to 
claim anything now. 

I would say that during the time that the Board of 
Public Works, as it is called in Washington, was mak- 
ing these alterations, our Jeakage only went up two 
per cent. in that year—we watched it so thoroughly. 
Of course our expenses for labor were much more. 
We kept our men on ths work right along. We had 
thousands of plugs turned, and on every main that 
was broken we just slipped the plugs right in and 
closed up the apertures. 


gang of two hundred men on repairs of mains, 


The President—If there is any gas company repre 
sented by any gentleman present, which has been 
paid by any municipality for any damage done to 
their (or its) mains, I hope he will let us know. 

Mr. White—I can say that while managing the 
Elizabeth City Company in New Jersey (and New 
Jersey is where they do everything systematically. 
They hang aman there when he commits murder, 
and do not receive the plea of insanity) they always 
hold a contractor responsible. The contractor is held 
by the city responsible, both to the water company 





pipe. Where any public improvements were in course 


| of construction, our simple plan of action was that 


we would follow the work and make a bill for actual 
damages, if any resulted, and as soon as the work 
was completed we made our bill and it was prosented 


to the commissioners who had charge of that public | 


work, 
ing, and hy him those matters was made part and par- 


There was a commissioner for the sewer lay- 


cel of the proper charges against the contractors, and 
we were in ali cases repaid. 
to the time I left there. 


that you can sue the contractor; whether you can | 


I found 
that the judicious expenditure of a few dollars for 
whiskey with the contractors in that city saved my 
pipes. 
there was always an Irishman to throw a handful of 
mud onthe place, and send word to the office. I 
found out very early in my gas experience the im- 
mense physical potency of whiskey in matters of this 
kind, and always apply that experience. 


collect anything or not Iam _ unable to say. 


If there was a break anywhere in the pipes 


Mr. Harbison—I have had a little experience in 
Hartford in the matter of the change of grades by 
order of the City Council. During the past five years 
we have spent in the neighborhood of ten thousang 
dollars in raising and lowering pipes, to accommo- 
date the changes of grade; the expense has been 
borne entirely by the gas company. Our sewers are 
built under the direction of the Board of Street Com- 
missioners, by contract; and within the past five 
years the contractors have been in every case required 
to signa bond guaranteeing remuneration for any 
damages which may arise during the progress of their 
work; and we have, in perhaps a dozen cases, col- 
leuted the damages from these contracters, through 
the Board of Street Commissioners. But we have 
never been able to collect anything from the city pro- 
per for any damages which may have accrued to us 
through their operations. They have presented re- 
peatedly bills to us for repairs of streets, where we 
have gone along and dug trenches, and a sudden rain 
has come and settled them, or something of that kind, 
which bills we have declined to pay, and have offset 
it by charges against them, which they have declined 
to pay, for any damages which the city may have 
caused us. We are protected so far as sewer building 
is concerned only. 


Mr. Greenough—Not to take too much of the time 
of the Association, I will say that Boston is about to 
go through a period of internal convulsion in the mat- 
ter of sewerage. 
about to be reduced to a system, and new and very 
large sewers are to be laid across the city at various 
points. Of course it will occasion a great disturb- 
ance to previous occupants of the ground. I will do 
the City Engineer the justice to say, that in making 
his contracts for the part already directed to be sew- 
ered he undertook to guard our interests, but did it 
in this way: That in case of damage caused to the 
gas pipes at the corners of streets, where they cross 
the streets at right angles, the contractor should pay ; 
but nothing was said about the long reach of the 
street, where the trench for the sewer was to be dug 
by the side of our main, and where fractures would 
naturally take place, and where they have taken place 
already. 

The President—When the city commenced last 
summer to lay mains in our town, we were obliged to 
take up the pipe I spoke of, the water pipe being laid 
upon the same side with ours, and we immediately 
sent a claim to the contractor, amounting to about 
ninety dollars. In a short time I received a note 


The whole sewerage of the city is 


from the town solicitor, to whom he referred the bill. | 


He said that by the laws of Rhode Island they claimed 


the right of eminent domain in the streets. We didn’t | 


press te matter any further. We found by consulta- 


tion with our own counsel, that nndoubtedly the jury 
would?sustain that view, if the court did not. 

The Secretary—You might recover, but it might 
rot be good policy to press your claim. 

Mr, Harbison—I haye known that in the city of 





That was the custom up 
The custom in Brooklyn is 


| New Haven they,have had a very expensive expert 
| ence in this matter. Before Mr. Sherman went there 
the loss by leakage was very heavy on account of 
sewer building. 

Mr. Sherman—At the present time we are in the 
condition that nine out of ten of the gas companies 
We have no rights tha> anybody is bound to 
respect. 

Mr. Scott—In 1853, when the Waltham water pipes 


ars. 


were laid, the damage was considerable (we estima- 
ted it at about $3000) from the change of pipes, and 
The Water Commis- 
We brought it 
| before the town, and the town voted to pay us about 
#1,700; about one half of the estimated damage. 

Mr. Sherman—I would Jike to bring ont, in marked 
| contrast to this system of confiscation, which seems 
| to prevail all over the country, the example of Wor- 
There every cent of damage which the com- 


the breakage and loss of gas. 
sioners refused to allow us anything. 


| cester. 
| pany sustained during Mr. Bullock’s administration 
| as Mayor of the city, and during my own as superin- 
poares of the company, was paid most cheerfully by 
the city. Invevery contract which the city made for 
putting down sewers or water pipes it was expressly 
| stipulated that the contractor was to pay the dama- 





|ges. Of course that only applied to the time he was 


putting down his pipes. The city very justly and 
generously considered themselves responsible for one 
year after the work was done, for any subsiding of 
the earth under their trenches, and made it good to 
We often bad to send out and dig 


If it occurred on a sewer connection 


us for one ye.r. 
up the surface. 
at any time within one year we used to bring the bill 
into the city. 

Mr. Rollins—Since I have been in Worcester I have 
had very little experience in regard tothis matter of 
damages—so tar as the sewers and water pipes are 
Where there has been 
there have been a few smull repairs. 


concerned. any damage, 
One was in the 
case of a sewer where they broke a six-inch main, 
and I calculated that I lost 50,000 feet of gas in one 
night. I charged that to the city at $2 per thousand, 
and they paid the bill without any hesitancy what- 
ever. In another similar case I charged them the 
same. Any damage of that kind they have paid since 
I have been in charge of the gas works ; 
changing of the grades of streets they have refused to 
pay anything. I have made out several bills for mat- 


ters of that kind, and the Commissioners of High- 


but in the 


ways has refused to approve the bills. The commit- 


tee who had it in charge said they could not recom- 
mend the paying of it unless the commissioner ap- 
proved the bill. The commissioner said he would 
not do it at all. I went to the City Attorney and he 
said that he thought in the matter of highways we 
didn’t have any claims at all, for any damage done by 
the Street Commissioner in changing the grade of 
streets. So that in those cases of changing the grades 
I have not been able to get anything ; but in other 
cases of damages they have cheerfully paid the bills 
which I have presented. 

Mr. Harbison—I think I could suggest a remedy to 
the gas engineers in relation to this matter, so that 
they might hereafter collect of the city any damages 
they might sustain; and that would be by having 
stockholders elected members of the Common Coun- 
cil. 

Mr. Harbison—I move that we now adjourn to 
| meet at the works of the Boston Gas-Light Company. 

The President—Of course when we adjonrn it will 
be to meet in semi anuual convention at Hartford. 
What isthe pleasure of the gentlemen connected with 
the Boston Gas-Light Company in respect to the time 
of our visiting their works? Shall we go there im- 
mediately, or is there any special time set ? 

The Secretary—I think the gentleman connected 
with that company would like to have us visit their 
works now, and I will arrange for the honorary mem- 
bers, tu take them in a private carriage. 

The President—It is suggested that we meet at the 
Boston Gas Works, at two o'clock. 

Gentlemen: Before we retire I would say to you 
all that I thank you most sincerely for your attend- 
| ance here, and I hope that at the semi-annual meet- 
| ing as many of you as possible will be present. 

As you separate to-day to go to your several homes, 
may health and prosperity attend you each and all, 
now and through the coming year. 

Adjourned. 





| 
| 


GrorGcEe B, Nxt, Secretary, 
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On Some New Contributions to the Chemi- 
cal and Technical History of Coal Gas. 
BY ALFRED G. ANDERSON, ESQ, 

Professor ot Practical Chemistry at Queers College, 
Birmingham. 

-_ 

On the board befo:e you I have placed the names 
of certain budies which I have no doubt are tolerably 
familiar to you. They are as follows: 
1. ILLUMINANTS OF 

Marsh gas. 
Olefiant Aas, 
Propylene. 


COAL GAS CLASSED TOGETHER, 
Butylene. 
Hydroc rbons 
Benzole vapor. 
Acetylene. 


° 


50-CALLED NON-ILLUMINANTS OF COAL GAS, ALSO 


ALWAYS CLASSED TOGETHER. 
Hydroven, Carbonic oxide. 


I wish to direct your attention to one of these as 
the suitable representative of class 1, viz., olefiant 
gas. It is not necessary that I should enter intoa 
minute description of the burner Iam about to em- 
ploy for the purpore of exhibiting its illuminating 
properties ; it is sufficient tu say that it is a burner of 
the Argand construction, by which gas can be burned 
nnder the ordinary conditions of admission of atmos- 
pheric air to the flame. I have here an arrangement 
by which I can apply a suitable amount of pressure 
by means of water supply from this elevated tank, 
and as this gas is the only representative of the class 
I am going to bring under your notice, it will be worth 
while to observe, as far as we are able, the time occu- 
the | 


olefiant gas being burned by the Argand jet, screwed 


pied inits combustion. [Experiment perfurmed ; 
into the top of a graduated glass boitle, as it was dis- 

placed by the inflow from a 5-feet head of water in | 
the tank. 


your attention to the light-giving properties of this | 


I will content myself here with drawing | 


gas as a fair representative of its class. 
Now I pass on to say something of the nature of 
the oxide 


-0 luminating constituents—carbonic 


and hyarogen. Unfortunately although this, I hope, | 
will prove of little importance to us—ihe duration oc- | 
cupied by the combustien of the bulk of gas we can | 
confine inside this jar can hardly be ascert ined with | 
the degree of accuracy I could wish to attain, to ena- 
ble us to clearly observe the singular contrast tn this 
regard between the compound carbonic oxide and the 
elementary body hydrogen, to both of which, in a 
few minutes, I hope to call your attention when burn- 
png them by this jet. 

Now I must make a remark or two concerning the 
nature of the non-illuminant bodies—carbonic oxide 
and hydrogen gas. The former you may probably 
know is a compound of oxygen with carbon—one 


volume of carbon vapor being combined wiih 


one 
volume of oxygen. NowI have in this gasholder | 
which 
from 5 to 16 per cent.—made a few hours silce, and 
For this 
end I make a communication between the Pepy's gas- 
holder and the gas bottle, with this pipe. Then by 
the water-pressure, caused by turning this tap, I thus 
fill the jar with the gas. Now that I have filled the 
vessel, lights in the 


and examine with great care the peculiar blue flame 


some carbonic oxide—of coal contains 


B4sS 


I will transfer a bulk of it into this vessel. 


we will turn down the theatre, 


which we sball get when we burn the carbonic oxide 


by the same burner that we employed inthe combus- 
tion of the olefia 
[ shall 


é nature 


nt gas. 


Experiment performed 


dr.w your attenti in a few to 
of the fla presen 


illuminant constituent, anc hich yi 


Db, minutes, 


th me ted by the other non- 


yu See, Irom the 


diagram, is called hydrogen. hen we then com- 


irning ftiames of 
these two 

we shall perceive, | 
flames, and 

ner, tha 
tween t 


We 


other results that we shall 


v cinpare 


et by the performance of | 


| this. 


one or two more experiments, which I must now sub- 


mit to your notice. Let me first, however, once 


| more repeat the experiment of burning carbonic ox- 


ide, as performed in our last experiment. 
ment performed. | 


[ Experi- 


Now, the flame of carbonic oxide presents a curious 
circle of spiked points upon the ring of the Argand, 
and we cannot increase its combustion by this burner 
without blowing it out, by reason of its inherent lim. 


| ited combustibility. 


. - - *~ . . > - . 


We are consuming here a mixture of the vapor of 


carbon and oxygen, bulk fcr bulk. Let us not forget 


It is of no use for me to attempt to increase its 


rate of combustion; 


ifIdo so it will inevitably go 


out. [Shown.] I will increase its supply to the bur- 


| ner to the maximnm, and yon, I think, will be able 


to perceive, notwithstanding, how slowly it burns on 
the surface of the burner; and also when I come to 
compare it with the other non-illuminant, how slowly 
it burns in comparison with hydrogen. 

We have, in carbonic oxide, a gas which is very 
rich in carbon, for I have safd that every half bulk of 
it contains nothing but carbon vapor, the rest being 
oxygen gas; yet we perceive, from these experiments 
with the burner, that its illumivating power is nil. 
Bulk for bulk, there is just the same proportion of 
carbon vapor (I may call it carbon “gas) in light car- 
buretted hydrogen as that contained in carbonic ox- 
ide. The only difference is, that the carbon, in the 


| case of the first, is incombination with hydrogen ; in 


the second, of course, with oxygen. But we arrive 
at a prodigious distinction when we examine the 
flames of these in regard to illuminating properties. 
Carbon vapor, united in large proportion with oxygen 
or with nitrogen, though in both instances furnishing 
highly inflammable gases, can give no light. We 
most of us, I believe, know, on the other hand, the 
illuminating brilliancy possessed by all the puse- 


| ous compounds of carbon vapor with hydrogen, 


Having drawn rour attention to the flame of car- 
bonic oxide, I pass on to compare it with the flame 
which we got emitted from the same burner when we 
use hydrogen gas. 
gas in a moment fromzinc; 
oil of vitriol and some water ; and we will fill this flask 


with the hydrogen gas soevolved, and see its combus 


We evolve bydrogen 


tion by the same burner. Doubtless you are aware 
that this non-illuminant is not a compound like car- 
bonic oxide, but what is called by chemists an elem- 
Also, that it forms 1-9th by weight of 
It 
is found present in coal gas, in proportions generally 
varying from 25 to 60 per cent. 


€ ntary bx dy. 


water, from which it is very commonly prepared. 


It is highly inflam- 
mable. 

Now, I may here say that my object to-night will 
be ; rincipally directed to showing you that the two 
bodies, hydrogen and carbonic oxide, which in this 
diagram I bave placed under one head, in deference 
to accepted doctrine, as non-illuminants of complete 
identity, of coal gas, hitherto classed together, have 
no right to be so classed together. I believe that I 
shall succeed to-night in demonstrating this to you. 
They differ in many ways most essentially, and to 
begin with, we may first with propriety examine the 
difference in the flames of carbonic oxide and hydro- 


7 


gen, and 


then I shall proceed to show you tbat, when 
burned in association with hydrocarbons, one seri- 
ously affects—destroys—their illuminating power to 
a ver 

The 
former 
to most of you. 


Now 


great degree, while the other does not. 


Vv 


flame of hydrogen, I quite expect from your 


experience at these lectures, is not unknown 


[Flame from single jet exhibited. ] 


Jet us see what appearances we get when we 
burn this hydrogen under the same circumstsnces aa 


4:9 
we did the 


carbonic oxide in the Argand burner, and 
re t. 


then com] gether the two re sults. - ” 


th 


gen Pas. 


You wi 


4 . f 
Mame Of 


ll notice peculiar conical shape of the 
this by 
tis Ly 


dr« I donot know whether 
it is perceptible to you at a distance, but it appears 
to me as a conical bluish-yellow flame. 


surface of each hole small sharp-pointed light-colored 


Atthe upper | 





| 


| 


| pencils, somewhat similar to the pointed flame of the 


carbonic oxide which I was exhibiting a little while 
since, show themselves. 

It is often barely possible, in the limits of a lecture, 
to do more than bring out evidences of contrast by 
way of illustration. It must, I think, have been very 
clear to you that, besides the flames, the duration of 
combustion observed with carbonic oxide and hydro- 
gen differs in a striking degree. I have hinted that 
the means at command at a lecture-table do not allow 
me to prove this with perfect precision befvre you. 
But I am able to supply this want from many experi- 
ments of accuracy made in my laboratory, and I find 
that, comparing bulk for bulk, or volume for volume, 
hydrogen burns in about one-third of the time occu- 
pied by carbonic oxide, the same burner being used 
to consume them, 


I need, I think, hardly point out the application of 
these two duration demonstrations in reference to 
gas supply. Irrespective of illuminating power, it is 
obvious that gas containing a large proportion of hy- 
drogen must burm with increased rapidity, and eicc 
versa for carbonic oxide, Itis an established fact 
that both of these ingredients in propcrtion are sub- 
ject, as I have mentioned, to very considerable varia- 
Hence may be accounted for consideiable dis- 
crepancies sometimes observed in meter registration, 
while the light furnished has been singularly con- 
stant. 

Well, I want now to show you what is the result of 
burning half volumes of carbonic oxide, mixed either 
(by way of illustration) with olefiant gas; or I preter 
to take, as more convenient—while yet equally exem- 
plifying what I have to bring under your notice—coal 
I propose, in a minute or two, to make an ex- 
periment founded on this principle—the results are so 
demonstrative. 

This will bring us to the third and last point which 
I propose to submit to you, regarding these non-illu- 
minants class—carbonic oxide and hydrogen. Ishall 
show that carbonic oxide gas, ina most important 
way, controls the development of illuminating power 
in coal gas combustion ; so also does hydrogen. Ido 
not propose—time would not permit me—to take the 
exact photogenic value of gases in which we have the 
same proportion of illuminating bydrocarbons, mixed 
in one case with carbonic oxide, in another with hy- 
drogen, for our experiments of comparison ; but what 
I shall succeed in showing to you is this, that where, 
as in this diagram (No. 2), the non-illuminating ingre- 
dients of coal gas are, as they bitherto have been, 
classed together, it has been done improperly; be- 
cause the exact part that hydrogen plays, and carbon- 
ic acid plays, as constitaents of coal gas, has never 
yet been exactly ascertained ; and my inquiries have 
shown to me that their functions in this regard are 
entirely different. 


tion. 


gas, 


Now, having shown you that both carbonic oxide 
and hydrogen per se have no illuminating power what- 
ever when consumed in a gas jet, what I propose to 
do next is to burn the same proportion of either with 
a hydrocarbon body like olefiant gas, or with some of 
the coal gas supplied to this room. The latter plan, 
I think, perhaps will be preferable, as furnishing the 
best practical illustration. Itis certainly otherwise 
quite immaterial which example we select. [Experi- 
ment made, half a volume of hydrogen being mixed 
in the jar with halfa volume of the gas from the 
main.}] Please observe that, in the case of this by- 
drogen admixture, a certain amount of illuminating 
power is developed at this jet; when, however, we 
substitute for the hydrogen carbonic oxide—[experi- 
ment made, half a volume of carbonic oxide and gas 
being then mixed and consumed|—you cannot fail 
to note a very marked diminution in the light-afford- 


| ing power of the jet. 


I have instituted many carefully conducted exper- 
iments, with the view to ascertain the proportion of 
this reduction ; but, unfortunately, it is hardly within 
the scope of a lecture to bring such exact results un- 
der your notice. From measurements of comparison 
of the two results, I have arrived at this conclusion— 
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that carbonic oxide in admixture with coal gas reduces 
the illuminating value of its light-giving ingredients 
(the hydrocarbons) to the extent of 75 per cent.; 
that is, supposing we get a light-giving power from 
admixture with hydrogen equivalent to 1, we get in 
the case of carbonic oxide substitution a light-giving 
power equivalent to one-fourth only. 

These experiments need to be again repeated, in 
order that we may see perfectly the relations borne 
by the non illnminants in qnestion to the light-givers. 

I will once more, therefore, take this jar, which you 
will perceive is graduated into divisions, and add to it 
to the extent of one-half, pure carbonic oxide, after 
which [ shall effect the transfer of another half bulk 
of coal gas into the jar from this gasholder, and allow 
them to remain at rest for a few minutes. [Experi- 
ment performed. } 

I enter into this part of the topic especially—per- 
haps almost tediously—because I think events will 
hereafter show that it may become advisable to effect 
the entire removal of carbonic oxide from coal gas. 
I think you will be disposed to quite agree with me 
when you again see, as this experiment will demon- 
strate, that the mischief done to the illuminating in- 
gredients by its burning in contact with them is very 
ebvious. It probably arises from this cause—carbon- 
ic oxide undergoing combustion in atmospheric air 
produces nothingybut carbonic oxide. That gas is 
said to be a great source of mischief to illuminating 
power, especially, it has been stated, when more than 
2 per cent. of this carbonic acid exists in coal gas, 

Now we have our mixture of carbonic oxide and 
coal gas made; it only remains for us to burn this 
with the same jet by which I have consumed, you 
may recal to mind, in the first place, olefiant gas, of 
the class of the butylene, or illuminating, series ; in 
the next place, carbonic oxide gas and hydrogen, of 
the non-illuminating type. 

I must now beg to draw your attention, as far as 
the eye can judge from the results, to enable you, if 
possible, to form an opinion regarding the illumina- 
ting power of the gis Iam now going to consume. 
[Experiment of burning the gas with Argand burner 
and glass chimney performed, as before.] I think the 
eye, in this instance, will permit you to form a very 
distinct opinion of the illuminating value of this 
specimen of gas now burning. Let us recollect that 
we are here consuming together a certain proportion 
of carbonic oxide mixed with a certain proportion of 
Liverpool coal gas, those proportions being equal 
bulks of each. 

We can see there is a material destructive effect 
produced on the illuminating power of the gas, if 
you have been able to recall the degree of illumina- 
tion afforded in the hydrogen coal-gas experiment. 

Now, I will take the same bulk of Liverpool gas, 
and burn it with hydrogen, as a reminder of the ef- 
fect of the experiment in question. [The jar was 
half filled with pure hydrogen, and the same measure 
of gas from the gas supply of the room was then add- 
ed. After a few minutes rest, the usual water pres- 
sure was applied to the lower orifice of the jar, and 
the mixed gases were burned by the Argand burner 
as before, Then the carbonic oxide and gas mixture 
experiment was repeated.] Well, we can now, I 
think, distinctly perceive that the carbonic oxide of 
coal gas cannot but be a source of considerable mis- 
chief to its illuminating power. Weare even unable 
to see to read with the flame of this mixture—[at- 
tempt made |—it is, to my eyes, at least, utterly im- 
possible. Is fact, I think you may possibly gather, 
from the appearance of this flame, that what I have 
already stated—viz, thet this gas gives an amount of 
illuminating power equal to about one-quarter, as 
compared with the other gascous mixture of coal gas 
aud hydrogen—really overvalues its illuminating 
power. 

We will now once more burn the mixture of hydro- 
gen in association with Liverpool gas, having cleared 


from the holes of the burrer a little water, which, by | 


stopping the flow of ges from tbe orifices of the bur- 
ner, somewhat interfered with the +necess of the last 
experiment made with the hy droyen mixture. 


| As the last experiment but one illustrating thes 


coatrasts of results, let me draw your particnilor at 


in this instance. [Experiment performed, the flame | 
burning perfectly. | 
It only remains—having in this experiment very 
correctly ascertained the degree of light which this 
hydrogen mixture with the illuminating constituents 
of coal gas affords—to repeat once more, without loss 
of time (so as to get instant comparison), the experi- 
ment of burning them, bulk for bulk, wit) carbonic 
oxide. We can then, I feel certain, as the result of 
our ubservations, form our conclusions as to the data 
in a very satisfactory way. (Experiment performed. | 
Here we have a very considerable obliteration of 
the illuminating power of this gaseous mixture. 
(This experiment was very decisive in showing the 
great superiority of the hydrogen mixture over the 
corresponding carbonic oxide experiments, | 


I wish to firmly impress upon your minds that it 
has not been possible for me to institute any more 
exact means for measuring illuminating power at this 
table, to be within the limits of alecture, I have 
therefore ventured—I fear not without taxing your 
patience—so to repeat the experiments, that yon 
might be put in possession of a distinct conviction as 
to the degree of illumiuating power which coal gas 
and light-affording hydrocarbons possess when burn- 
ed in association with a given volume, on the one 
hand, of hydrogen gas, and, on the other, the same 
volume of carbonic oxide. 

I bave, I hope, now succeeded in actually demon- 
strating to you, Mr. President and gentlemen, the 
deleterious eftect, upon the illuminating ingredients 
in coal gas, of carbonic oxide gas. I feel very sure 
the time will come when you will regard carbonic ox- 
ide of coal gas as you do its other impurities and ob- 
jectional constituents, such as sulphuretted hydro- 
gen, ammonia, bisu!phide of carbon, etc., and adopt 
such means for its removal as science, justified by 
practical experience, may place at your command 
And I have also, I trust to your satisfaction, succeed- 
ed in showing that the two non-illuminating consti- 
tuents, hydrogen and carbonic oxide, always present 
more or less in quantity in coal gas—hitherto held as 
perfectly correspondent in their peculiar relations to 
coal gas and its illuminating hydrocarbons—for the 
future must, in this regard, be dissevered from asso- 
ciation. 

Now, in regard to taking it out of gas. Well, if we 
shake up carbonic oxide gas, and what is called cup- 
rous chloride (tbis used to be called, under the old 
theories of chemistry, subchloride of copper), this 
copper salt will absorb every particle of it. The di- 
rect absoiption of carbonic oxide by cuprous chloride 
is a reaction remarkable in itself. 


I propose to pass some carbonic oxide into this 
tube. I will.show you then that { can absorb it rap- 
idly—in a few seconds. ButI may tell you at the 
same time this fact: that there is nothing whatever 
—no known means existing—for, in a like manner, 
absorbing the other non-illuminant—the hydrogen. By 
burning it with oxy,en into water we proceed univer- 
sally when we desire to effect the removal of hydro- 
gen from a gaseous mixture. As far, however, as 


| 
| 
| tention to the greater development of ligit afforded 


| move the carbonic oxide from coal gas, you can do so 


by using a purifier charged with brashwood over 
which a subchloride of copper tricles, and there can 
be no doubt we might find some uther metallic solu- 
tion which would take it out of the gas quite as ef- 
fectually as the cuprous chloride does. Just as it is 
considered good policy to remove all the carbonic 
acid gas by a purifying agent, J am quite sure it 
would be equally advisable to make a point of alro 
removing all the carbonic oxide. 

Well, gentlemen, it only remains for me now to 
thank you most sincerely for the patience with whict: 
you have listened to me. I hardly like to repeat the 
statement that it has been extremely difficalt for me 
to bring before you to-night such new matter as could 
be readily appreciated in the form of a lecture; but 
[ think that, when I sum up what I have endeavored 
to demonstrate before you to-night, yon will credit me 
with the best intentions, if you feel unable to accord me 
your full praise for telling experimental precision, to- 
gether with brilliancy of demonstration. 1 do not 
think any one can say otherwise than this, as a deduc- 
tion from che new feature brought before you—2. ¢., 
that hydrogen and carbonic oxide have been classed 
together improperly as non-illuminants. We know 
now that carbonic oxide hinders illuminating power ; 
it detracts from the illuminauts, while hydrogen does 
not. I have endeavored to demonstrate this to- 
night, and |I think I have succeeded fully in that 
task. 

Mr. Newall—You have shown us the presence of 
carbonic oxide in gas, would it be too much to ask 
you to show the best and cheapest mode of taking it 
out of gas upon a large scale ? 

Mr. Anderson—I do not know of any other method 
which will effectually accomplish this, except the use 
of the subchloride of copper. 

Mr. Newall—Would that be an expensive process ? 

Mr. Anderson—No ; for this reason. that the me- 
tal it contains would suffer no deterioration. The 
copper would be of the same intrinsic value after use 
as it was before; but I could give no idea of the cost 
of the process. I am simply a chemist, and have no 
experiexce in enginecring matters; and if I had any 
opinion on the subject of cost, I should be charry to 
mention it in the presence of gentlemen so well abl> 
to judge for themselves in that regard. 

Mr. Newall—Can we extract the nitric acid from 
the gas, so that it cannot be evolved in combustion ? 

Mr. Anderson—That I can give an unqualified opin- 
ion upon. Unfortunately the small anonnt of nitric 
acid produced in gas burning, arises entirely from its 
combustion in conjunction with the nitrogen and oxy- 
gen of the atmosphere. While burning in contact 
with these two, you have nitric acid produced as the 
result of oxidation. The gas, as itis sent out from 
the works, contains nothing of the kind; it is simply 
impossible that gas can contain it. Nitric acid is a 
product of the burned gas: which does not exist there 
before its combnstion. 

Mr. Braddock—Allow me to ask whether nitric acid 
is a production of other inflammable bodies as well as 
of gas. 

Mr. Anderson—I should say undoubtedly it is, I 
should fully expect to find it generated from the com 





with it. [| Performed. } 

We have it now filled with carbonic oxide, and I 
wili proceed to agitate it with the so-called subchlor- 
ide of copper. My object, please to recollect, is to 


ide by agitating it with this metallic chloride. 
In the experiment I have just made there is noth- 





|ing whatever novel. In methods of gas analysis em- 
ployed during the last twenty years, the cuprous 


chloride, or the subchloride of copper, has been com- 


| monly used for the absorption of carbonic oxide, and 


| when in admixture with other gases ; so that in bring- | 


ing it before you to-night, I simply do so as illustra- 
| tive of the method by which, should you at any time 
| be desirous, for the reasons I have expressed, and 
| which I hope I have made very patent to you, to re- 


carbonic oxide is concerned, I can soon fill this tube 


show that we can thoroughly absorb the carLonic ox- | 


bustion of an oil lamp or a candle. What I have stat- 
| ed just now, in reply toMr. Newell, would show that, 
| I think, pretty clearly. 

On the motion of the President, a vote of thanks 
was given to Mr. Anderson for his lecture, and the 
same having been briefly acknowledged, the proceed- 
ings of the day closed. 





Gas Wet aT Kansas Crry.—The National Water 
Works Company, Kansas City, whose works are loca- 
ted onthe bank of Turkey creek, in sinking an arte- 
sian well have struck a copious gas stream at a depth 
of 247 feet. Itis supposed that the gas reservoir or 
vein struck is the same as that on which the famous 
Wyandotte well is located. ‘The gas will be used as 

| fuel for the water works, thus saving some $3000 
| per year.—Engineering News. 
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[Special Correspondence of the AMERICAN GaAs-LIGHT 
JOURNAL, 
Gas Notes from Ohio. 
Co._umsus, O., April 22, 1878. 

It is certainly paradoxical in this age to see a thea- 
ter that is constructed with every known improve- 
ment for convenience, and a perfect presentation of 
the plays; lit up at night when the great Muse of 
Tragedy, Melphomene, holds full sway, with the 
sickly, faint and flickering rays of petroleum, Yet 
such a scene was witnessed in the Opera House at 
Pittsburgh, Penn., on the night of Wednesday, 
April 10th, when the greatest of all tragedies, Hamlet, 
was produced under the brilliant illumination of tal- 
low dips and sweet scented coal oil. I doubt if Ham- 


let has seen himself in this ‘ light” before for a third | 


ofacentury. The canse of this state of affairs at the 
Pittsburg theater was a delinquent gas bill. 

It appears that the lessee of the establishment, Mr. 
Gotthold owed a gas bill from last season of some 
$1,300, attributable to the fact that the season was a 
disastrous one financially, His bills this year have been 
promptly paid, but the debt of last year remained un- 
paid, and the gas company arked a settlement of this 
balance. Mr. Gotthold stated that he was unable to 
pay it at the time the bill was presented, and the gas 
was turned off. This was at four o’clock in the after- 
noon. Atseven o'clock in the evening an employee of 
the gas company went to the theater and offered to 
turnon the gasif Mr. Gotthold would make a pay- 
ment of $250 on the bill. This Mr. Giotthold refused 
to do, and the gas company’s man disconnected the 
meter and took it away. Mr. Gotthold states that 
after the old company turned off the gas he request- 
ed the new or Consolidated company to make the 
connections and furnish him with gas; that the presi- 
dent of the new company stated that they would make 
arrangements to do so, but failed to keep his promise. 


The officers of the Consolidated company flatly | 


deny that they made psomises to make connections, 
and furnish the theater with gas. Such is the story 
of a delinquent gas bill in Pittsburg, and why Hamlet 


was produced at the Pittsburgh Opera House under | 


the gamboge rays of coal oil. 

It strikes me as something unusual for a gas com- 
pany to allow a consumer to get in their debt to the 
extent of $1,300. All gas companies in the State of 
Ohio, or many of them, require the consumers, if 
engaged in such transient business as that of running 
a theater, when making application for gas, to leave a 
cash deposit sufficiently large to cover his gas bill for 
two months and a half, or some designated time. A 
certificate of deposit is given the consumer, and he 
receives six per cent. interest on his money as long 
as it remains in the hands of the gas conmipany. In 
this way the companies are secured against loss. If 
the bills exceed the deposit the consumer is asked to 
increase it, and in most cases the applicant consents 
cheerfully to the demand, looking upon it as a square 
business transaction. 

There is trouble among the stockholders and man- 
agement of the Citizens Gas Co. at Indianapolis, Ind. 
It appears that Mr. Mahlon 8. Frost, with seven 
others of the original stockholders of the Citizens Gas 
Light Co. have filed a bill in the United States Court 
n that city, asking that a receiver be appointed for 
the company. The eomplainants allege the transfer 
in good faith to the present management, of stock 
sufficient to give them a controlling interest. They 
also charge that it now appears that the money with 
which the steck giving the controlling interest to the 
present management was purchased, was furnished 
directly or indirectly by the Indianapolis Gas Co., by 
persons acting for and in the interest of said corpora- 
tion, or by stockholders or officers thereof, for the 


|purpose of ultimately destroying the efficiency and 
|ability of the Citizens Company to furnish gas and 
| x0mpete with the Indianapolis Gas Co. They also 
| charge that the present managers of the Citizens Co. 


| are acting in concert and agreement with the Indian- 


apolis Company, or its stockholders, and that the | 


| purpose of the present directors of the Cit'zens Co. is 
| to hankrupt the}concern, so that it may not be in a con- 


| dition to compete with the Indianapolis Company. 
| 
{ 


The complainant also allege that over $4000 inter- 


| est on the bonds of the Citizens Company is past due 
and unpaid, and that by the terms of the bonds, the 
| principal becomes due on failure to pay tho interest. 
| They proceed to show that they are stockholders in 
| the Citizens Company, and that their interests may 
| be protected they ask that a receiver may be appointed 
to take charge of the business and affairs of the Citi- 
zens Company, and that the mortgages on the works 
be foreclosed, and the property sold upon the order 
|of the Court. The Indianapolis Company, or old 
| company, in reply state, that they have no interest, 
nor never have had in the Citizens Company, and that 
| complaint of Frost et. al,, so far as it relates to them, 
is untrue. 
| A suit has been pending in the courts at St. Louis, 
| Mo., foralong time, between the city of St. Louis 


and the St. Louis Gas Co. The city claim a right to 


;of the franchis>. Some time ago a lower court in 


take possession of the works under the original terms 


that city, after a hearing of the case, decided in favor 
|of the city. The gas company appealed tbe case, and 
| on Tuesday, April 16, the Court of Appeals rendered 


|a decision that was also favorable to the city of St. 
| Louis, and fully sustaining the decision of the lower 
| court, The decision has excited considerable inter- 
jest in St. Louis as well as other Western cilies, and 


has been a prominent topic of conversation among | 


our citizens. The decision of the Court of Appeals is 
|a striking as well as a ponderous document. It takes 


| 
| petually upon the strength of ‘‘ legal quibbles ” and 


| that the ‘‘ public rights cannot be bargained away by | 


| officials.”” The suit involves about two million of dol- 


| 


jlars. The gas company have appealed the case to the | 


Supreme Court of the State, and if defeated there 
| will carry it to the United States Court. 


|}owner of gas works properly valued at nearly two 


| millions, and receive the accumulations, or profits, 
now in the hands of the receiver of the company, 


of a debt of the city to the gas company, for gas used 


by the city pending litigation between the city and | 


company. A receiver has been for some time, and is 


now managing the works and furnishing gas at $2.50 | 
per thousand. He has been investing the profits in | 


government bonds, pending the issue of the case. 
Che points made in this decision bear interestingly 
on the situation in gas matters, as now existing in 
several of our large Western cities. 

A sensation was created last week in Lonisville, 


Ky., by the rumor that Mr. John 8. Cain, formerly | 


the secretary and treasurer of the Louisville Gas 
Company, had been found, upon an examination of 
bis books and accounts, to be a defaulter to the gas 


company to the extent of $50,000 
pany 


It is said that there is a shortage on the gas com- 
pany’s books of this amount, but Mr. Cain denies 
with great positiveness that onc cent of it ever went 
into his pocket. The story told as to how this 
amount came to be short, and how the money was 
disposed of, is in substance that the money was used 


for lobbying purposes in the City Council and State | 


Legislature of Kentucky, in getting a new charter, 
the old one having expired in 1867. 
The charter was obtained, but it is fair to say that 


the officers of the Louisville Gas Company do not make | 


the charge of defalcation against Mr. Cain, and totally 
deny that there is a shortage on their books. 


parties, and is brought up in connection with the 
charge of his having appropriated for his own use the 


| the broad ground that monopolies {cannot exist per- | 


If the city is finally victorious it will become the | 


said to amount to $400,000; also $40,000 balance due | 
| the gas company by the city, and the extinguishment | 


jury fund of the Circuit Court of Louisville. Mr. 
Cain is said to be a local politician in his own city, of 
great shrewdness and influence, and is a man that is 
well liked by all who know him, and who has always 
borne a good reputation. 

In Chicago, during the past few months, the news- 
papers have set up the usual Winter howl abont 
‘‘cheap gas,” and the able editors that know so 
| much, in their own opinion, about the manufactur- 

ing and distributing of coal gas, have at frequent in- 
tervals told their patrons exactly what it cost to man- 
ufacture gas to a cent., and exactly what gas should 
'be sold for. The people believe every thing they 
read in their newspapers, and are of the opinion gen- 
erally, that what their papers dou’t know about the 
manufacturing of gas is not worth knowing, On 
Monday, the 8th of April, the Common Council of 
Chicago held its regular meeting, and occupied a 
great deal of time, and developed an extraordinary 
amount of brains and eloquence (?) in the discussion 
of an ordinance about gas. After a good deal of 
sharp talk, pro and con, the able municipal statesmen 
of the windiest and most mortgaged city in the werld, 
by a vote of 32 to 2 passed ‘‘A Gas Ordinance,” I 
cannot give the text in full, it would occupy too 
much space ; but it gives permission and authority to 
any responsible gas company or corporation, to lay 
main pipes, feeders and service pipes, upon any of 
the avenues, streets, alleys, highways, parks and 
squares of Chicago, provided said corporation gives a 
satisfactory bond in the sum of one million of dollars, 
as a pledge that they will comply faithfully with all 
the conditions of the ordinance, The ‘‘ terms and 
conditions ” 
exacting, that it is hardly probable that the existing 
companies will be annoyed by competitive one’s for 
many months, if not years, to come. The ordinance 
fixes the standard of gas at fourteen candles, and the 
price at $1.50 per thousand. In brief it is for ‘‘ free 
and cheap gas.” The ordinance is beautiful in theory 
and easy to read; but to pass an ordinance is one 
thing, and to find a company of capitalists to invest 
|in tne manufacturing of gas on such terms is another. 

Iu Dayton, Ohio, the ‘‘ gas question” has also re- 
cently been agitating the public mind. By a law of 
| the State of Ohio, if any city of the State wishing to 
give the right of streets. alleys, &c., to a corporation 
| for the purpose of laying gas mains and pipes, with 
| the intent of distributing gas to the citizens, a vote 
| at some regular election may be east by the people of 
that city, ‘‘ yes or no,” in favor of, or opposed to, 
the corporation, be it a competitive one or a new or- 
| ganization. 

The matter of a new and competitive gas company 
was brought before the people of Dayton, Obio, under 
this law, at the annual Spring election, which took 
place oa the first Monday of April. A count of the 
| votes gave a majority of about 6,000 in favor of a new 

company. The vote is cast, but will the new compa- 
|ny be organized? The truth of the matte: is that 
|terms competition or ‘ opposition gas companies,” 
| in most cases, simply mean blackmail. 
The Mayor of Cincinnati, in his annual Spring 
| message to the Common Council of Cincinnati, rec- 
| ommends the disuse of gas in the public lamps of 
| that city, and the use of gasoline. 
| This gentleman, whose name is Moore, can hardly 
be said to belong to the progressive class. Had he 
|suggested the electrical light, people would have 
| given him credit for good sense. His proposition is 
worthy of the dark ages. In this age it is difficult ta 
understand how he can recommend the use of gaso. 
line in the public lamps of the ‘‘ Paris of America,” 
which number some 6,000. 

The great May Musicical Festival takes place in 
Cincinnati, during the week in May commencing on 
the 14th and ending on the 21st, and as a large num- 
ber of strangers are expected to be present on that 
occasion, the citizens, ashamed of their moonlight 


are of such a nature, s0 complicated and 


| system of lighting their public lamps, have petitioned 
The charge is made against Mr. Cain by outside | 


the Common Council to have the lamps lighted on 
the festival nights, The Council has not yet acted 
on the petition, 
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The streets of Cincinnati are now the poorest light- | 
ed of any city in America. 

In this city, in Cincinnati, in Louisville and Coy- 
ington, Ky., in Dayton and Cleveland, Ohio, and sav- 
eral other Western cities, the coal oil men are vigor- 
ously canvassing the people, and trying to introduce 
and sell their oil and lamps. They are having ecnsid- 
erable success ; not that the pecple are particularly 
dissatisfied with the quality or price of gas furnished, 
but that the agents or canvassers of these coal oil peo- 
ple are so persistent, are such absolute bores, that it 
is impossible to shake them off or kick them out, and 
their lamps and oils are bought, the sum asked being 


a trifling one, simply to get rid of the greatest of all | 


nuisances known in this country, next to a hand or- 
gan grinder—an agent for coal oil. 
Unpiquiry. 





Gas-Light Intelligence. 


HOW TO BURN GAS. 
$< ——— 

Under this title’a neat little book has been is- 
sued containing the paper of Mr. Jas. Somerville, 
as read at the last meeting at Cincinnati, together 
with a table, taken from Prof. Chandler’s lecture, 
showing the loss of light resulting from the use of 
shades, ete., of different kinds of glass. The book 
is intended for sale to gas companies to distribute 
gratuitously amongconsumers. If gas companies 
can induce their consumers to use better burners 
and shades one-half the fault-finding will cease. 
The price is $10 per thousand. Orders may be 
sent to the office of this Journal. 


OUR EXCHANGES. 
United States. 

A Nationat Gas Worxs.—A lady just arrived in 
Wasbington espied the capitol, and inquired if it 
wese the gas works. ‘‘ Yes,” said a bystander, ‘‘ for 
the nation.” — Hachanfe. 


—The follow- 
April 24th, for 


Pusiic Lamps 1n New Yorx Cry. 
ing were the bids for public lamps, on 
one year from May Ist, 1873: 














= | | | 
28 3| =| 3 a 
Company. BelaS|aS| 2] |B 
 |SE Es eelogiag os 
2 aman al 2 | 
Sia | a il im 
Manbattan......... 12 00.1 50,1 50/3 50/3 50 10 | 10 
i ae ee 12 00.1 50:1 50/3 50/3 50; 10 | 10 
Mutual...... —- (16 65 1 1 3 3 8 S 
Municipal.......... 20 0¢'/1 50/1 50/3 50/3 50, 10) 10 
Metropolitan...... 19 50,2 (2 |8 {8 8 | 8 
Harlem....... eoees (21 00/3 3 4 4 10 | 10 
pe ere 33 00/1 1 2 50:1 50 8 8 
N. Y. and N. J. 
Globe gas-light’ 
Company ....... 20 00) 50,1 503 503 50) 10 8 
Contracts were awarded in accordance with the 


above prices. 500 naphtha lanterns, of the New/the discoverer’s patent is not yet fully completed. | 
York and New Jersey Globe Company, were assigned 


to the Harlem district. 


Great Britain. 
[Gas Trade Cizeular and Review | 
Repvcine THE Price or Gas.—The price of gas is 
being reduced in several towns; at Plymouth the 
company have given notice of their intention to re- 
duce it to 2s, 3d. par 1000 feet, and in the neighbor- 


ing town of Torquay the price is 3s. 6d. per 1000 feet. | 


In these two places we have demonstrated in a forci- 
ble manner tke various controlling influences which 
govern the price of gas. For instance, the town of 
Plymouth ir compact with a comparatively small cap- 
ital, arising from profits formerly obtained, by which 


the capital was ‘reduced. Their mileage of mains is 


small as compared with the sale of gas, this being five | 
| millions per mile, 


It has an excellent harbor, with 
the advantage of a low rate of freight. The coke is 


| sold very advantageously and commands a good price. 
Lastiy, the capital account shows a sale of four mil- | 


lion cubic feet of gas for $1000 capital, all of which 
are highly favoruble conditions. Whereas at Tor- 


quay the consumption of gas is comparatively small— | 
| the district is very extensive ; 


deed there are any, large consumers; coal is dear, 


and the capital 1s necersarily large for their opera- | 


tions. In short the difference is, as the business of 


a large industrial town, compared with another that | 
may be regarded as a place of resort, principally in | 
the summer months, when the supply of gas is the | 


|less required. It may be observed that the present 
time is an excellent opportunity for gas companies to 

| make additions to their woiks. Pig ron is now qnuo- 
ted at 41s. perton. Gas mains are lower in price 
than at any period within our memory. Money is 
plentiful. 


ImpertaL Water anv Gas Cornroration.—On the 
| 28th ultimo, this company was registered with a cap- 
| ital of £250,000 in 
| quiring and conducting undertakings fur supplying 
gas and water to any place in the United Kingdom, 
or elsewhere 


£10 shares, for the purpose of ac- 


brook at Hamburg have recently been covered with 


|a gigantic iron roof, constructed hy the ‘‘ Essener 
| . 9 ° ° - a . 
| Union.” Its weight is 51,500 kilogrammes, and its 


| length 84 meters. With tbe exception of the roof on | 
| 


|the Liverpool gas works, it is the largest gas works 
| roof in Europe. 


| A WonperrFv. Discovery is reported to have been 
|; made by an inh*bitant of Worcester. A Mr. Stephan 
| has discovered a means of converting steam into gas 


| without ‘‘ coal, coke, wood, oil, or any other com- | 


| 


here substance or liquid,” and at such a cheap 
A 
most valuable re- 


rate that the gas can be given away for nothing. 
little further on we read that the 


sults of the manufacture are certain residual pro- 


| which seems to indicate that another dreamer is mix- 


l|ing petroleum vapor with steam, and passing them 
; together through a red-hot furnace. The residual 
products alone are said to yield a profit of 150 per 
cent. upon the manufacture. A little tar we can un- 


niacal liquor. An exhibition of the process has been 
made, and it was voted very successful. Certain oc- 
cult parts of the process are not yet revealed, because 


Commenting upon this process, and the exhibition a 
writer in the Worcestershire Chronicle delivers him- 


| self as follows: 


| 


there are few, if, in- | 


Larce Iron Roor.—The gis works at the Gras- | 


ducts, such as tar, ammoniacal liquor, and lime, | 


matter some prominence in adjusting prices in the 
derstand, but we do not see the source of the ammo- | 


‘Apart from the lighting question, what a wide 


[Engineering News. ] Pee: 
field is opened by this discovery of a means of pro- | 


The coal trade must of | 


< 








Gas Fieut at Akron, Onr10,—All the preliminaries | 


for a gas fight are arranged at Akron, Ohio, the com- 
pany trying to obviate the ordinance fiying the price 
of gas at $1.50 per thousand. 

Free TRADE 1n @as.—Chicago has adopted an anti- 
monopoly gas ordinance, allowing free trade in gas, 
Any company is permitted to build works and lay 
pipes under certain general restrictions. 


TrouBLE IN Inp1ANapo.is.—The Indianapolis new 
gas words is in trouble again, the contractors threat- 
ening to take possession of the works in default of 
the interest on bonds. 


| 





ducing steam without coal! 
necessity be seriously interfered with. Users of 
steam and gas can make both the one from the other! 
A steamship instead of carrying hundreds of tons of 


| coal each trip will not require to do anything of the 


kind. Keep your gas jets constantly burning under 
your boilers, and you may make not only steam for 
driving the machinery, but gas for lighting purposes, 
and for supplying the said jets. And then you have 
the residuary products for your trouble.” 

In face of such a discovery as this, we certainly 
could not advise the Corporation of Worcester to pur- | 
chase the undertaking of the gas company. They | 
certainly could not compete with an invention that | 


|makes gas of forty candle power a waste product, | 


which may be given away for nothing.—Jowrnal of | 
Gas Lighting. 


Prices of Gas Coal. 
7 
The removal of some of the restriction placed by 
the Pennsylvania R. R. Cv. and the Baltimore & Olio 
R. R. Co., upon the coal produces on the line of 
those roads, has led to quite a full offering of coal 
Consumers who had not, 


up to that time, or who have not yet, secured their 


during the past fortnight. 


supply, can do soon very neatly theic own terms. 
The heavy contracts for Westmoreland and Penn 


18% 


coal, made last Fall to cover 8 requirements, have 
left but little room for new bnsiness in the New York 
market. A close estimate shows only some 25 or 
30,000 tons of American caking coal yet io be con- 
tracted for, in New York and its immediate vicinity. 


o 
tn] 


At least eight different coal companies are competi! 
would hardly 
In 
their efforts to secure this trade, the coal companies 
of the Baltimore & Ohio RK. J 


found themselves much embarrassed by the singular 


for the business, the volume of which 
be an object for any of them in ordinary times. 


> 
Le 


located on the line 
claims which the corporation makes, that any reduc. 
Ne 
York, below, $1.50 per ton, shall acerue to the bene- 


| tion in the water freight from Baltimore to W 


fit of the railroad company. It would be interesting 
to know what particular clause in the franchise of the 
Baltimore & Ohio R. R. Co. gives them the control 
lof the Atlantic coast, from the Chesapeake to the 

mouth of the Hudson, an? by what right they assume 
| to compel the New York consumer to pay them 25 @ 
| 50 cents per ton for the privilege of shipping coal by 
This 
ference with the rightof New York consumers of 


| vessel from {Baltimore to New York. inter- 
| coal, is being resisted by some of the coal companies 
who have secured New York contracts, and unless the 
Baltimore & Ohio R. R. Co. recede from posi- 
tion, resort will be had, it is said, to the for 


their 


ourts 
| protection. This course wiil likely expose the whole 
| system of discrimination and private freight rates, un- 
der which favored producers have beon allowed to 
secure contracts to the exclusion of others equally 
entitled to them. 


Oo 
5 


| The reduction in the price of gis caking coal at 
Baltimore ard Philadelphia for the New Eugland mar- 

ket, has led to some business in that t 
| $4.00 f. o. b. at Baltimore, and $4.25 at Philadel- 


| phia, with the present and prospective low water 
| 


direction ; a 


freight, coal can be delivered to the Sound ports east 
|of Connecticut @ from $5.10 @ $5.15, and to ports 
east of Cape Cod @ from $5.20 @ $5.25. It will be 


25 @ 40 cents 


ncticed taoat these prices range from 
| per ton less than the same coa! costs delivered at 
| New York 


| that under the present agreement between the Penn- 
| 


| sylvania R. R. and Baltimore & Ohio R. R. Co., the 


This arises from the fact stated above, 


| New York consumer is not allowed to buy his coal 
either at Philadelphia or Baltimore, and make his 


own water freight arrangements from those ports. 
The experience of the present season will give this 


future. 

The low prices of Westmoreland and Penn coal for 
Eastern shipment, will operate somewhat against any 
increase of Lusiness in the Chesapeake and Ohio cak- 
ing coals. 
with those who used them last year, and with such 


Some of these coals have met with favor 


will hold their own at about equal cost with other 
coals. 
ues steady. 


The demand for the Kanawha cannel contin- 


he 
facilities offered to the smaller consumers in securing 


t 


The regularity of shipments, and t 
their supplies at short noctie, have led to an extended 
use Of the article, to the almost total exclusion of the 
imported or other American cannels, 

We note Pria 
Slag at New York from Newcastle, each with 
1,500 tons New Pelton gas coal, imported on orders 
mainly for reshipment to Sound ports. 
steamers are reported on the way with the same de- 


the arrivals of the Steamers and 


about 


Two mor 6 


scription of coal. 
tle will allow tbis coal to be delivered at New York in 
large cargoes, at from $3.75 @ 
about $4.50 to the Sound ports, 


The present freight from Neweas- 


> 


3.85 currency, and 
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Provincial coal continues to arrive at New York, at 
acost of from $4.00 @ 4.50, depe nding on quality | 
The sales ot this coal in New | 
England, the coming season, are likely to be mateti- | 
ally less than for 1877, the comparative low cost of | 
American ¢ 


and port of shipment. 


oal tending to this result, 
We quote the standard coals, viz : 


At New York. 
Westmoreland............ { 5.50 


WMI encsccaackoaeche shooter E 0.5 
Waverly Yous ghiogheny 5.35 
Moore's 5.50 
Ee RO 5. 
Despard Marion 
Newburgh Orrel... 
Murphy Run 
Chesapeake and Obio 
Agency Coal....... ; 
a errr a fF 
Provincial.. - 4.00 @ 4,50 
Cannelton Cannel. 10.00 
Iuce Hall 


Reduction in Prices. 


Syracuse, April 24, 1878. 

Kditor of the American 
Gas-Licgur Journar: 

My Dear Sir: Having 
effected a reduction in 
the cost of manufacturing 
my Pipe Cutters, I am 
able to lar gely rediic ‘e the 
prices, as you will see by 
the enclosed Reduced 
Price List, which please 
insert in my Ad, as_ per 
directions. 

These machines have 
now been in use for 2 1-2 
years, and is constantly | 
crowing in favor. We 
baw e numerous testimoni-| 
als from parties who have) 
them in use. 

Gen. Charles Roome. 
writes in January last: 
“We have two of these 
Pipe Cutters in use (Nos. | 
3 and 4, the latter size for 
nearly 2 years), and they 
accomplish all that can 
be desired. No Gas or 
Water Company would 
be without the machine 
after they had once tried 
it. tis a wonderful ad- 
vance over the old meth-| 


4.00 at Baltimore. 


4,2 5 at Philadelphia. 


3.85 at Baltimore, 
5.25 at Richmond, 
185 











‘od in use. There is no, 


Jarring of the pipe to be| 


‘cut, but the 
WwW woken smoothly and cuts. 
accurately with certainty | 
and much saving of labor. 
It is a capital invention.” 
Chas. D. Lamson, Ksq., 
Engineer of the Boston! 
Gas Works, writes us. 
April 28, 1877 : “The ma-! 
chine which you made us| 
for cutting 36 inch pipe 
| No. 5] ‘eae proved a pe r-| 
feet success. We have 
Just completed the job for| 
which we bought it, and 
it worked very nice ly in-| 
deed, giving us perfect 
satisfaction.” * , ' 
“Please ship us at once) 
Nos. 1 and 2 machinés.” 
I can give you many 
others of like tenor, but 
select these, as they al- 
lude to the different sized 
machines. 
Respectfully yours, &c., 
A.C. W OOD. 





Gas Stocks. 
| Quotations by G. W. Close Jr., Broker and 
Dealer in Gas Stocks, 


(with W B Scott & Co.,) 


24 Pine wrReEET, New Lorx Crty. 


May 1878 
s@ All communications wiil receive particular attention 


9 


ee 


Gas. Uo.'8 of N. 2. City. 


Pa r. 
50 
50 
50 

1C0 


Bid. 


io 


Capita!. 

| Central, Westchester 466,000 
PERUEOI 50: caccesesvecess $1,850,000 
| Manhatt an.. 4,000,000 
| Metropolitan. . idnies 2,500,000 

-s Scrip... $1,000,000 
500,000 1000 
100 
100 1000 
100 
100 
50 


Asked. 


90 
198xd 
130 
100 


sé 


Mutual 


“ 


Bonds.. 
5,000,000 

Bonds, gold. 900. 
Municipal 
New York 


Suburban, W’stch'str 


1,000,000 
4,000,000 

390,000 
Gas Co.'s of Brooklyn. 


Brooklyn ............+ . 2,000,000 25 


machine 


| Laclede, StI 


| Pec 


1,000,000 
700,000 1000 
1,000,000 50 


ee ee ‘ 25 


W iamsbargh ~ 


| 
| 


Union Co. E, N. 
Richmond Co., *y I. 


Out of Town Gas Companies. 
Bath, Maine........... 70,000 
| Buffalo Mutual, N. Y 750,000 
‘* Bonds 200,000 
Baltimore, Md 2,000,000 
Ctfs., gold 1,000,000 
| Bayonne, a . 
| Brockport, N. Y 
| Citizens, Newark. 
| Chicago Gas Co, ‘Ills 
- Bas, 
| Cincinnati G & C Co 
| Derby of Conn...... . 
| East Boston, Mass. 
| Elizatethtown, N. J. 
Fort Wayne, Ind..... 
Hannibal, Mo 
| Hartford, Conn 
| Hempstead, L I 
| Jersey City 
| Jamaica, L. I 
Jacksonville, I1) 
Lewistown Maine. 


| Lima, Ohio, 


300,000 


100 
100 
1000 
100 


109 
100 
50 


25,000 
918,000 
o6 124,000 
160,000 

25 

20 
100 
100 

25 
100 

20 
100 
50 
100 
100 


300 ,00G 


100,000 
700,000 
25,000 
386,000 
25,C00 
120,000 
400,006 
60,000 
30,000 
1,200,000 


Bonda 
uis Mo. 160 
Long Branch 20 
oples, Jersey City as 
100 
1000 


25 


650,000 
350,000 


Peoples of Albany.. 
Bonds 


Peoples of Baltimore 
Bonds.... 
Plainfield, N 

Verth Amboy 
Kochester. N. 
Woonsocket, R. I.... 
Halifax N.S 
Hamilton, Ontario... 
San Francisco Gas- 
Co., 8. Fr'isco Cal. 
St. Louis, Missouti.. 
Stillwater, Minn 
Saugerties, N.  .... 
Troy, Citizens... ...... 
Toledo, Ohio 
Washington, D. C... 


at 


100 
25 
100 
100 

40 


40 


0,000 


150,000 
400,000 
150,000 
94 

600,000 5 
50,000 

15,000 

600,000 


26 
100 
60 
97 


240 


95 
20 230 
The following gas stocks were sold at auction— 
60 shares Citizens, Brooklyn, @ 75. 67 sbares 
Williamsburgh @ 1024. 10 shares New York, @ 110}. 
The Manhattan Gas Company have declared a div 
idend of 5%, payable May Ist. 
The New York Gas Company have declared a divi- 
dend of 4%, payable May Ist. 


Committee on Stock List, ) 
New Yorr Stock Excuanace, 
New York, March 8th, 1878. ) 
Officia! Statement of the 
‘““New York Mvutvau Gas-Licut Company.” 

Capital Stock, 50,000 shares, $100 each....$5,000,000 
| 7 per cent. gold bonds due Aug Ist, 1882..$1,000,000 
Bond and Mortgage 200,000 


ConpDITION OF THE Company, March I4th, 1878. 


TN AR oases seckscesnccsvoxsncdisesvnsescee’ $ 
ASSETS. 


220,000 


Cash on hand 
(‘oal, naphtha, coke, etc 
Outstanding gas accounts 


$ 76,130 98 
63,002 52 
127,900 06 


$267,033 56 





NE iicck dos ccccces 1,200,000 20 
- Scrip .... 220,000 1000 


Peoples.......... * 000,009 10 
2 Bonds 
Scrip .... 


Metropolitan 


S$ 325,000 
300,000 


1,000,000 100 


The company has paid quarterly dividends of 24 
per cent. since January Ist, 1875. 
OrFIchRs. 
10. P. KENNEDY. 
AxTHUR Leary. 
Cuas. Prace, 


President 
Vice President 
Secretary 
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NEWCASTLE AND PROVINCIAL GAS COALS. 


THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 


NEWCASTLE 
ALSO FOR THE 


COAT. (NEw 
BEST QUALITIES OF 


PELTON), 


PROVINCTIATA GAS COAT, 


DELIVERED AT ANY PORT IN THE UNITED STATES. 


We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different Gas Companies in 1877. 


These coals will yield in practical use fully 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 


O01 STA'TE STREET, BOSTON. 


Directors. 


Jxo. P. KENNEDY, C. VANDERBUILT, 
C. K. Garrison, A. V. Srovr, 
Wm. H. VanpErn,vltr, Jos. SELIGMAN, 
Jos. Harker, Gro. J. Forrest, 
Wm. R. Gaurison, R. L. Crawrorp, 
Anrnuur Leary, C. Il. Kerner, 
J. K Forp, Wm. E. Hoy, 


JONATHAN ‘THORNE, Cuas. Puace. 


Eegistrars.—Union Trust Company. 


Application is made to have the above stock placed 


on the list of the New York Stock Exchange. 


Cuas. Puace, Secretary. 


The Committee recommend that this stock (en 


graved certificates only 
and called ‘* New York 
Ab'm B 
Adopted by Governin 


be placed on the free list, 
Mutual Gas Light Company.” 
Bayuis, Chairman, 
y Committer, Mar. 27th, 1878. 





Advertisers Index, 


GAS EV\GINEERS, 


William Farmer, New York City........ 

James H. Walker and Son, Milwaukee, 

George W. Dresser, New York City.. 
GANS WORKS APPARATUS 

CONSTRUCTION, 

Herring & Floyd, New York Citv 

T. F. Rowland, Greenpoint, L. I 

J. W. Starr & Son, Camden, N. J.... 

Deily & Fowler Philadelphia, Pa 

Kerr Murray, Fort Wayne, Ind... 


Wis 


199 
199 


. 199 


199 
199 


George Stacey & Co., Cincinnati, Ohio 199 
Brown & Owen, Philadelphia, Fa... ..............4.. 199 
Mackenzie & Sayre Man’f’g Co.............0.-. . 199 
GAS AND WATER PIPES. 
McNeals & Archer, Burlinzton, N.J........ «os 
Gloucester Iron Werks, Philadalphia, Pa... ccm 200 
Campbell, Brick & Cu., New York City.. ...........4. 198 
James Marshall & Co Pittsburgh, Pa.......... ies ec Ee 
R. D. Wood & Co., Philadelphia, Pa.......cccccscoces . 198 
S. Decatur Smith, Philadelphia, Pa...... ..........ee08 198 
H. R. Smith & Co., Commmbus, Ohio.................000. 198 
William Smith, Pittsburgh Pa......... ......e0.- . 198 
Oe Be I, SIs og iin s crcveccevsensuccecs 198 
Warren Foundry and Machine Co...........56. . 198 
PIPE CUTTING MACHINES. 
Pe eg Se ee ee ee 201 
RELCORTS AND FIRE BRICK, 
J. H. Gautier & Co., Jersey City, N.d..ccccccccscccces 200 
B. Kreischer & Sons, New York City........00 secccecs 201 
Addams Weneds TOW TOE Cita asec ccctesnvcsedccces 200 
Gardner Brothers, Pitteburah PO. .....i.ccccseccssccees 200 
Laclede Fire Brick Works, St. Louis, Mo.............. 200 
Brooklyn Retort and Fire Brick WOrkS.........+... «.. 200 
Borgner & Obrien, PRUS, PS. ..200. ssseccescccseseccecs 201 
GAS METERS. 
Harris, Griffin & Co., Philadelphia, Pa..........ce0+s... 202 
American Meter Co,, Philadelphia, Pa.............00.- 203 
W. W. Goodwin & Co., Philadelphia, Pa,............... 208 
Harris, Helme & McIihenny, Philndelphia, Pa......... 203 
VALVES. 
Charman Valve Manufacturing Co., Boston, Mass..... 180 
Ludlow Valve Manufacturing Co., Troy, N. Y......... 201 
EX UAUSTERS, 
P. H. & F. M. Roots, Connersville, Ind.. ......essceces 200 
Smith & Sayre Manufacturing Co., New York City..... 202 





PERKINS & JOB. 





The Retort Gas Cooking, Stove 





ee —e 
GAS COALS. 
Penn Gas Coal Co., Philadelphia, Pa... ae ang teed 197 
Provincial Gas Coals, Perkins & Job, N. Y & Boston 197 
Cannelton Coal Co., te of t se 197 
New York & Cleveland Gas Coal Co., Pittsburgh, Pa.... 197 
Newburgh Orrel Ccal Co., Baltimore, Md... 197 
Despard Coal Co., Baltimore, Md...... 197 


Tyrconnell Coal Co., Baltimore, Md 3a aaeaied *97 | 


Fort Pitt Gas Coals.... ecdune 197 
Chesapeake & Ohio R. R. Coal Agency 197 | 
GAS SCREENS, | 
Jas. P. Mahan, Boston, Mass........... ; mr 195 | 
BURNERS. } 

C. H. Meyer & Co., Philadelphia, Pa. .... , 202 

C. Gefrorer, Philade!--nia, Pa... 196 
PROCESSES. 
Gwynne Harris, New York City......  ....- esse eee - 199 | 
Lowe, Philadelphia, Pa. . ‘ civedeubiwnel eh 
GAS FUXTURES. 
Mitchell, Vance & Co., New York Wiity................ 196 | 
GAS STOVES. 

Retort Gus Stove Company..............csccccccccers 195 
CEMENT. | 
S. L. Merchant & Co., New York City.............06 202 
CARBON IN RETORTS. 

Gs Wo Me MEO CEs Bia Bass ececcncasece 201 
LAMPS. 
Ge UNG 4:05 SPCC aC pevIENKKAKEAS, Excnendesenads 196 | 
BOOKS, 
Scientific Books..... LA AS Re ee OD . 202 | 
Fodell’s Book-Keeping..... ........ Saerrrverr rey | 
I  iebicbediswered)cdte ednesccsoguad eves’ 203 | 


GAS MACHINES. 


Walworth Manufacturing Co., Boston, Mass,,........ 208 
£Fpringfield Gas Machine Co., New York City...... .... 203 





TO PROPRIETORS OF 
GAS WORKS & GAS COMPANIES. 


A Gas Engineer of long Experience, 
wishes to rent a Gas Works in the United States, or Canada. 
Proprietors and Companies of all size Works (large one pre- 
ferred) that wish to Lease for aterm of years, please write 
and state copsumption per day, cost of coal per ton deliv- 
ered, number of feet per ton, price of coke, price of gas per 
1000 cabic feet, number of public lamps, and their pric 
yearly. Also, how old the Works are, and all other informa- 
Please addressJ. A M, 

450-6 


tion they may think proper to glve. 
P, O Box 2097, New York, 








27 SOUTH STREET, NEW YORK. 


ECONOMY AND COMFORT. 


JUST THE THING FOR 


’ e 
Semper Cooking. 
Does not heat the House. 
Cheaper than Coal, Wood or Oil. 
Actually perfect combustion—hence 
Smoke. Swell, or Taste of Gas, 
Also, economy over other Stoves. 
Over one tunndred Gas Companies are selling 
them to their consumers. 
Every tiwenty-fice in use ine 
v by L000 feel. 
Send for circular and reference 


THE RETORT GAS STOVE CO. 


Dudtee’s Improved Gas. Screen 


W. H. FRENCH, Agt. 


without 


JAS. P. MAHAN, Treas. 





The Screen is made with an ash or oak frame, perforated 
with ROUND RATTANS, turned and reeved through, drawing 
the frame firmly together, strengthening it without the use of 
nails or rivets, 

This Screen is reversable, van be used either side up, gives 
a large purifying capacity ; there is no clogging by foul lim. 
as the rattan presents a smooth surface and can be cleaned 
very easily. It is considered by all Gas Engineers who have 


| used it to be the best Screen now in use, 


t=” Samples sent Free to all 
United States. 
All communications should be addressed to 
JAMES P, MAHAN, 
19 TREMONT Row, Boston, Mass. 


Parts of the 


450-Tt 


AN ENCINEER 
Who has had Practical 
Experience, 


in wll branches connected with the manufacture of [llumin- 
ating Gas in soine very large as well as small works, desireg 
a permanent position. Reference given. 
C. L., Station D, N, Y. City. 


WANTED.---SITUATION 


As Superintendent of Gas Works. 


or would prefer to Lease a Works. Is well known by many 
Gas Companies. Has Twenty-seven years experience. 
of references. Address OLIVER, care of A. M. CALLENDER 
& CO,, 42 Pine St,, N. Y. 449-tf 


Please address 


153 


Best 
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STINCINNATI GAS*WORKS, ERECTED 1871-72-73,—_WM. FARMEK, ENG. LACLEDE GAS WORKS, ERECTED 1872,-WM. FARMER, En@, 


WILLIAM FARMER, 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 
ar 
WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. “Wil] 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 


Mme 


REFERENCES: 


Gen. CHAS. RoomeE, President Manhattan Gas-Light Company, N. Y. GEN. A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo 
W. W. ScarsorovuGH, President Cincinnati Gas-Light Company, Cincinnati, Ohio. C. VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 

S. L. HusTep, President Laclede Gas-Light Company, St. Louis, Mo. JAMES R, SMEDBERG, Consulting Engineer, San Francisco, Cal. 

Professor B. SILLIMAN, New Haven, Conn. Prof. HENRY WURTZ, 12 Hudson Terrace, Hoboken, N. J. 


SD 


& CO. 


MITCHELL, VANCE 
JAS. H. WALKER, SEN. J. H. WALKER, JUN. <n it 
LATE ENGINEER AND SUP’T anufactur 


MILWAUKEE GAS-LIGHT CO CHANDELIERS! 
JAMES H. WALKER & SON, ci WAkeSune. 


Tr + an Also Manufacturers of 
CON SUL TIN G and CON =SCRUCTING Fine Gilt Bronze and Marble (locks, warranted best Time 


keepers Mantle Ornaments, &c. 


A \ ee ‘ ' R R Salesroom, 836 DROADWAY. 
j . ( )) NEW YORK 
—S ~ - es —— a? A Jen — >) — yee | > s 4 ® 


Special designs furnisued for Gas Fixtures for Churches 


CONTRACTORS FOR THE ERECTION & WORKING OF GAS WORKS. |" 


Plans and Estimates sent on Application. THE GLOBE CT REBT LAMP , 





ROOM 16, 408 MILWAUKEE STREET, 


is 


MILWAUKEE. 





REFERENCES. 


Hon. ASHAEL FINCH, Pres't Milwaukee Gas Co. | ALEX. McMILLAN, Pres’t La Crosse Gas Co, 

E H. BROADHEAD, Pres't First National Bank. C. W. LOBDELL, Pres't Moline, Ill., Gas Co, 

JOHN JOHNSTON, Marine and Fire Ins. Bank. | J. J. RANDALL, Winona, Minn., Gas Co. 
JAMES RUSSELL, Superintendent Winona, Minn., Gas Co. 


J. G. MINER, 


Morrrsanta, New York City. 


©” Any separate parts furnished. 


iferent Styles, 


i 
offered at Prices to suit 


GEO. W. DRESSER. C. GEFRORER. 


CIVIL ENGINEER. Gas BURNERS. 


| ‘ nr 7 ‘a ha 7 ) 
TRINITY BULLYING | GAS HEATING AND COOKING APFARATUS 


FITTERS’ PROVING APPARAT'S. ETC 
ROOM 20. 111 BROADWAY No. 248 North Eighth Street, Philadelphia. 


The Globe Street Lamp, 
the D 


_ 


For particulars address 


in 














eee 


F 
i 
% 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. on most favor 
able terms, 


General Office—384 Penn Avenue, 
PITTSBURGH, PA. 
Braneh Office—C, & P. RR. Coal Pier 
CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY, Agent 


351-ly at Cleveland, Ohio, 


THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va, 

Company's Office, No, 52 8. Gay Street, Baltimore, Md. 

C, OLIVER O'DONNELL, Pres't, CHAS. MACKALL, Sec'y, 

Cuas, W. lays, Agent in New York, Room 7, Trinity Build 
ng, 111 Broadway, 

This Company olfer their very superior Gas Coal at lowest 
market prices, 

Iv yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

lt has been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 


the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyu and Citizen’s Gas Light 
Companies of Brooklyn, N. Y 5 the Baltimore Gas Light Com- 
pany o{ Baltimore, Md,, and the Providence Gas Light Com- 
pany, Providence, R, I. 

Best div coals shipped from Locust Point, wharves, and 
prompt at.action given to orders for chartering of vessels, 

2%4-ly n 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No, 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston, 
Mines in Harrison County, West Virginia, 

Wharveg Locust Point. , 
Compar y’s Office, 15 German st.,} Baltimore, 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 


N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 
*," Reference to them is requested, 204-, 


TYRCONNELL GAS COAL., 
MINED 1N TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 8S. Gay St., Baltimore, 

CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. ¥. 
SHIPPING PorntT—Baltimore, Md, 








This coal yields 10,000 cubic feet of Gas with an illuminat- 
ing*power of over 16 candles, Forty bushels of very superior 
Coke, with little Ash and scarcely any clinker Od-ly 





FORT PITT CAS COAL 


This Company is preparei to supply any amount of their 
Celebrated Gas Coal 
to all points reached by rail or lake throughout the West. 
THE FORT PITT COAL COMPANY, 
OFFICE, 337 LIBERTY STREET, 


484-ly PITYSBUKGH, PA. 


American Gas 


GAS COALS. 
tH E 


COAL COMPANY 


| 
& | 
J} —} =——— 





OFFER THEIR 
COAL, CAREFULLY SCREENED, 
AND PREPARED FOR 
Pre lls ls J > ‘a vain ae he ST — an 
a Ss 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 

m the Pennsylvania Railroad, and on the Youghiogheny River. 
OFFICES 
No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York. 
PLACES OF SHIPMENT. 

Pennsylvania Railroad, Pier No. 2 (Lower Side). 

Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Ambov, N. de 


CANNELTON COAL COMPANY 


OF WEST VIRGINIA. 


Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County 
ginia delivered at RICHMOND, Va.: 


CANNELTON CANNEL, 


acknowledged to be the most valuable NRICHER produced in this conntry, a gross ton yi 
ubic feet of GAS of 64°54 CANDLE POWER; COKE 32 bushels, of good quality. 
CANNELTON CAKING COAT... 
MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per lb 
—gave 16 14-100 Candle-Power. 
COKE, of very fine quality—1453 pounds produced from one ton of coal. 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelj lia 
(PERKINS & JOB, 45 South Street,N. Y. ; 
SALES AGENTS - 91 State Street, Boston. 
(H. W. BENEDICT & SON, New Haven. 


366-ly 





West Vir 


lding 10,000 


PROVINCIAL GAS COALS. 


The undersigned are prepared to execute orders for the 


BLOCK HOUSE, 
INTERNATIONAL, GLACE BAY, 
CATE DONIA, and LINGAN COALS. 


For delivery at any Port in the United States. 


PERKINS & JOB, 


91 State Street, Boston. 45 Sourn Street, New Yore 


CHESAPEAKE AND OHIO RAILROAD 
COAL ACENCY. 


FOR THE SALE OF THE SUPERIOR 


ALSO, 





CANNEL, 
SPLINT, 
and STEAM COALS. 


From the Kanawha and New River Regions, on the Line of the Chesapeake and Ohio Railroad. 


Cc. B. ORCUTT, Secretary. {OFFICE, No. 7 WALL 8ST 
| J. J. GORDON, Sales Agent,’ ( NEW YORK 
‘ 
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M*NEALS & ARCHER, 


BURLINGTON. N. J, 


FOR WATER AND GAS. 


~ JAMES | P, _ MIC HELLON, “Secretary, 
WILLIAM SEXTON, Superintenden 


i IRON Wo 
eLOUBESTERITY NJ, ~ Std 


DAVID S, BROWN,XPreside nt. 
bKk\JAMIN CHEW, Treasurer, 


cy Ee 


GLOUCE STE HIPON WOF a 


Castlron basa Pies, Sin Vales Fin Tiras Gras Holders. de, 


Office No. 6 North Seventh Street, Philadelphia, 


ESTABLISHED 1856. 


WARREN FOUNDRY wn MACHINE CoO,, 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK nnsannnd 153 BROADWAY. 


Cast Iron Water and Gas Pipe 


YY S&S +] 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


EF LANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


H. R. SMITH & CO., NATIONAL FOUNDRY. 


COLUMBUS, OHIO, AND PIPE WORKS. 
MANUFACTURERS OF OFFICE AND WORKS—CARROLL, 1IKE, SMALLMAN 


CAST TRON GAS & WATER PIPE, ts 


PITTSBURGH, PA 
at r q 
BRANCH CASTINGS, LAMP POSTS, E wmMmM. SMITH, 
ec inch and upwards cast vertically in am 








Manufacturer of all kinds of GAS and WATER PIPE 
BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
all CASTING S USED AT GAS AND 
WATER WORKS, 

We offer special inducements to partics wishing to pur- 
| chase. My Pipe is Smooth, regular in weights, and cast ver- 
| ucally. 

N. B.—Pipe from 3 iach and upwards, cast in 12-ft. lengths. 

6%" SEND FOR CIRUULAR AND PRICE GIST. aa 


(Pipe from thre 
iengtns.) 


HEAVY AND LIGHT CASTINGS OF ALL KINDS. 
DAILY CAPACITY 125 TONS. 

te Our Works conn ¢ direct with 
ng in this city, giving us unequalled facilities for shipping to 
all points, at the lowest rates of fre ight. 


eleven railroads center 





R. DD. WOOD & CO.., 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 
Mathew’s Pat. Anti-Freezing Hydrants, 
400 Chestnut Street. 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 


Works, 1Sth, 19th, 20th and Railroad Strect. 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 
N.B.—Pipes from 8-§nch and upward cast in 12 ft. lengths. 
; te 8: nd for Cire Dlar and Price List 


RO | 
ROBT. CAMPBELL & Co. 


MANUFACTURERS OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 


Lamp-Posts and Flange Work, 
Bench Castings tor Gas Works, &c. 
Office 112 Leonard Street, N. Y. 


B. S, BENSON. 


Cast ie Si snl Fittin gg, 


AND 


Cas and Water Mains. 


All sizes from 3 to 30 inch cast vertically in 12% feet lengths 
Office & ractory 52 East Monument St,, 
BALTIMORE, MD. 


S. DECATUR SMITH, 


CAST TRON GAS WATER PICE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 
Several Thousand 2, 3, 4, 6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand. for immediate delivery. 





FITTINGS FOR GAS AND WATER MAINS’ gg 
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MURRAY 


& BAKER, 
Practical Builders.! 


And Contractors for the Erection of 
Gas Works, 


MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR | 
THE MANUFACTURE & DISTRIBU- 
TION OF COAL GAS, 


© WorKs aT THE RAILWayY Depots, 
FORT WAYNE, INDIANA, 


We manufacture Bench Castings, Washers, “The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Trays for Puritiers, Coke and Coal Carts, 
Wrought lron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works, 

As Mr. Murray 1s a Practical Draughtsman, we will furnish | 
plans and specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of | 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if required | 
of the experience and commercial fairness which character 
izes our dealings. | 

We would respectfully invite Western men to call and see 
ov~ vatterns and works here, MURRAY & BAKER, 

Fort Wayne, Indiana | 


HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Greenwich St,, N. Y 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
ND 
APPARATUS FOR GAS-WORKS. 
BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS: CONDEN- 
SERS; SCRUBBERS, 


wet and dry), and 


EXIIAUSTERS 


| for relieving Retorts from pressure. 


BENDS and BRANCHES 


of all sizes and description, 





FLOYD'S 
MALLEABLE 


PATENT 


RETORT LID. 





SABBATON’S PATENT 
FURNACE DOOR AND FRAME, 


SELLER’S CEMENT 


| for stopping leaks in Retorts. 


GEO, STACEY. HENRY RANSHAW WM. BTACEY 


GEO. STACEY & CO. | 
MANUFACTURERS OF SINGLE AND TELESCOPIO } 
GAS-HOLDERS, e 
AND ALL KINDS OF | 

Cast and Wrought Iron Work | 


(sed in the Erection of Gas and Coal Oi] Works, 





Foundry on MILL STREET; Nos. 33, 35, 37 and 39. | 
Office and Wrought [ron Workson RAMSAY STREET Cts 
cinnati, Ohio. | 

REFERENCE, | 


Cincinnati Gas-Light Co. 
Indianopolis Gas Co, 
Dayton, O., Gaslight Co, 
Covington, Ky., Gas Co, 


Baton Rouge, La., Gas vo. 
Saginaw, Mich,, Gas Co, 
Oshkosh, Wis., Gas Co, 
Peoria, LIL, Gas Co. 





Springtield, O., Gas Co, Quincy, Ill,, Gas Co. 
Terre Haute, Ind., Gas Co. Champaign, Ills., Gas Uo, 
Madison, Ind., Gas Co, | Carlinville, fl. 


Kansas ¢ ‘ity, Mo. ., Gas Co, 
Topeka, Kansas, Gas Co, 

Burlington Iowa, Gas Co, 
Nashville, Tenn., Gas Co, 


Bowling Green, Ky., Gas Ue 
Hamilton, Ohio, Gas Co, 
Vicksburg, Miss.. Gas Co 
Denver City, Cal, Gaa ve, 


k. T, Coverdale, Eng’r Cincinnati, and othera 





| 
} 
, Gas C a. 
1 
} 
| 
We 


BROWN & OWEN, 


MANUFACTURERS OF 


EVERY DESCRIPTION OF 


Gas ald Water Works Supplies, 


Particular attention given to the alterations of old works 
Estimates and Drawings furnished, 
Address all communications to 


N.W. Cor. 12th and Noble Streets, 


420-ly PHILADELPHIA, 


| SILAS C. 


tAS GOVERNORS, 


and everything ccanected with well regulated Gas Works, at 
low price, and in complete order. 
N.B.—STOP VALVES from three to thirty inches— 
very low prices, 


HERRING, JAMES R. FLOYD. 


1842, DEILY & FOWLER § 1878. 
LAUREL TRON WORKS. 
ADDRESS, 39 LAUREL STREET, 


PHILADELPHIA. 


“MANUFACTURERS OF 


GAS HOLDERS, 





CONTINENTAL WORKS. 





__GASHOL DERS OF ANY MAGNI ITUDE. 


NATIONAL COAL GAS COMPENY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 
Elevator on Pearl Street. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS, but from later 
most essential improvements. more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘“*W ater Gas,” bythe decomposition of super- 
leated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success, More than One 
Hundred Miilion cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a3 well as 
economy both to the manufacturer and consumer, it is supe- 
rior to any gas made by the old, or any other method, 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 lbs, of Anthracite coal and abcut 
344 gallons of Petroleum or Naphtha, per 1000 feet of bril- 
llant gas. 

Rights for sale. 





Inquire of the President. 








MACKENZIE & SAYRE MANF’G CO., 


141 BROADWAY, NEW YORK. 


Gas Works, Smelting 


Works & Machinery. 


Proprietors of P,. W. MACKENZIES PROCESS AND APPARATUS for making Mluminating 


Gas from Ordinary Gas Coals, enriched with 


Cannel or Oil. Also, Mackenzies Process for 


Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Etc. Also, 


P. W. Mackenzie’s New Engine and Boiler. 


<a1—ty 


| 
| 





SINGLE AND TELESCOPIC— WITH tAS7 
OR WROUGHT IRON GUIDE FRAMES 

We are prepared to furnish Holders, Wrought Iron oof 
Fremes, Bench Castings, Condensers, Sc! rs. Puri . 
Drips, Bends, Tees, and all other Lron Work ner with 
Gas Works. Previous to 1868 our Mr. D. built nine Gas Works 
and fifty-four Holders, Since that date we have ‘built three 
Gas Works and forty-six Holders, We superintend in person 
the erection of all our work, and would refer to the Gas Com- 
pantes a‘ the following places, where we have it Holders 
since 1868: 
Lancaster, Pa. Barnesville, O. 
Williamsport, Pa, Franklin, Ind 
Bristol, Pa. Jacksonville, IL. (2) 
Catasaqua, Pa. Johet, Hl. 
Kittanning, Pa. Lawrence, Kansas 
Hazelton, Pa.} Jeffersun City, N.O, La, 
Freeport. Pa. .» Algiers, N. O., La, 
Huntingdon, Pa. Kalamazoo, Mich, 
Pittston, Pa. | Buffalo, N. Y. 
Bethlehem 8). Pa, Oga enst uurg, N. Y, 
Sharon, Pa. Waverly, N. Y. 
Canter, Pa Little Falls, N.Y. 
Annapolis, Ma, Penn Yann, N. Y, 
Parkersburg, Wes, Watkins, N. Y. 
Lynchburg, Va. Gloucester, N. J. 
Youngstown, O Salem, N.J. 
Steubenville, O. | Mount Holly, N. J. 
Zanesville, O Piaintleld, N. J, 
Mansfield, O. Englewood, N. J.; 
Marion, OU. Dover, Del. 
Belleaire, O, Pittsfield, Mas 
Athena, O, | Meriden Conun- 

T. F. ROWLAND, Proprictor, 
GREENPOINT, BROOKLYN, N. Y. 


ENGINEER 4ND MANUFACTUKEK OF 


GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared, 
and Proposals given for the necessary Plans for L! 
Cities. Towns, Mansions, and Manufactories. 


ghting 


JESSE W STARR & SON, 


‘Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be scen 
between 12 m. and 2 p. m. daily. 

MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARA7(/S 
WORKS, 


Wrought Iron Roof Frames, 


For Retort and other houses. Retorts and all castings re- 
quired for setting them inthe latest and most improved 
model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTER#? 
for relieving the Retorts from pressure. I’URIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying capacity, 


~|Wrought Iron Lime Sieves 


for Purifiers. 


GAS HOLDERS, 


TELESCOPIC AND SINGLE 
With cast iron guide and suspension frames, GAS GOV 
ERNORS or REGULATORS, STREET MAINS, from 1 tc 
48 INCHES DIAMETER, for WATER orGAS. Street Main"con 
nections, such as BRANCHES, BENDS, Drips, SLEEVES, etc. 
STOP VALVES, from 3 to 30 inches, for both Water and 
Gas. 


Wrought Iron Work. 


All on Smith and Sheet Iron work required in and abort 
Gas Wo 226-tf 


J ion W. 


FOR GA8 


Station Meters of all sizes, 


STARR, JESSE 'V. STARR, Jr, 
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IMPROVED GAS EXHAUSTER; 
WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 


8. 8. TOWNSEND, General Agent, 6 Cortlandt St. NEW YORE 
Hy r od . 
if sire ‘COOKE & BEGGS, Selling Agonts. 6 Cortlandt St,,2N. Y. 
by 
Mell 


)Y : 
oo 








ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


i. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of oilex 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outside 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, anda great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 


one ——_$—$ $$ —__— EE —— 


LACLEDE | MANHATTAN \J. H. GAUTIER & CO.. 
FIRE BRICKS AND | FIRE BRICK & ENAMELLED CLAY CORNER OF 


CAS RETORT WORKS RETORT WORKS. [GREENE AND ESSEX STREETS, 
CHELTENHAM, MO. | ADAM WEBER, JERSEY CITY, eg 


Hand and Machine made Retorts and Settings, Superior | (Successor to MAURER & WEBER.) 


Fire RP ke tia ; P }las | 
Fire ; ric ks for Ste mans Gas and Glass Furnace. Bricks PROPRIETOR. MANUFACTURERS OF 
and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace | | 


and Cupola Tiles, Etc. Office and Works, 15th Street, Avenue C 


| 
Fire Bri cks and Tiles | come agape’ Clay Gas Retorts, 
| 








bev FIRE BRICK AND TILES, 
"faa ot C ay Pine Ground Cla yend Fire Bricks. Sewer | Of all shapes and sizes. | Gas House Tiles, 


Pipe, Etc. FIRE MORTAR, CLAY AND SAND. 


901 Pine Street, St. Louis, Mo 5 GE Asticten of overs Genant 
‘5 . > ption made to order at a Yl 
642— : __hotice, : . ; e C Ss, C. C. 


; Oks is | Ground Clay, Fire Brick ané 
ek Established 1864. “9 
LOCKPORT, PA. ae vse MT. SAVAGE JUNCTION. MD. Fire Sand in Barrels, 


E A R D N E R B R OT HE R S, ; ALWAYS ON ro. aan 


— — oo 
393 ly C, E, GREGORY 


Manniacturers of Clay Gas Retoris aud Retort Settiigs ‘Brooklyn Clay Retort 


“STANDARD SAVAGE” AND 
Kire brick, Tile and H‘urnace Blocks, FIRE-BRICK WORKS. 


* | Manufacture ¥: of Clay Retorts, Fire Bricks, Gas House 
AND and other Tile, Cupola Brick, etc, Dealers in and Miners of 
for N _— Fire Clay and’ Fire Sand. Clay bank al Burt’s Creek, New 

Sole Agent for New Englan 


e 1 cpmagalt ) MINERS AND SHIPPERS OF FIRE CLAY. Jersey. Manufactory: Van Dyke, Elizabeth, Richards and 
» A. c, 


Partition Streets, Brooklyn, N, Y. Office, No, 88 Van Dyke 


86 State Street, Boston, § | UFFICE* No, 376 PENN AV'E., PITTSBURGH, Pa. — 














th 
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PATENTED MAY 23rd, 1876. 
PRICES REDUCED TO MEET THE TIMES. 


We have been able to reduce tho cost of Manufacturing, and desire to give our Customers the benefit at the following 


REDUCED RATES: 
No. 1 cuts 3, 4and 6 inch Pipe STS 
No. 1 1-2 cuts 4,6 and 8 in. Pipe, $85 
No. 2 cuts 8,10and 12 in. Pipe, $100 
No. 3 cuts 16,18 and 20 in. Pipe, $225 
NO. 4 cuts 24and 80inch Pipe, $275 
No. 5 cuts 86 inch Pipe, $35O 


May 2, 1878. 








For larger sizes Special Contracts 
will be made. 





It will cut a Continuous Line of Pipe in a Trench or Buildi ng 
As well as loose Cast or Wrought Iron Pipe, Shafts or Columns of any size, leaving the ends clean, smooth, and square. 
Our Machinee for cutting 20 and 30-INCH PIPE have been furnished the Manhattan and New York Gas Light Companies ; also for cutting 12, 20, and 36 


inch Pipe to the Boston Gas-Light Company. The smaller sized Machines have been in practical use in various parts of the vountry by Water and Gas Companies, 
for over two years, and all with the most satisfactory results. Address 
A. C. WOOD, Syracuse, New York. BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 


HERRING & FLOYD, ‘No. 744 Greenwich street, N. Y. MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass 








IMPROVED METHOD OF REMOVING | LUDLOW 





CARBONACEOUS INCRUSTATIONS| Valve Manf’s Co 
©9 
FROM 


OFFICE AND WORKS 


Cc % A Y R E v Oo R T Ss 4 loss to 954 River Street and 67 to 83 Vail Ave. 


By GEORGE W. EDGE, Enatneer of Jersey Crry Gas-Licgut Company. TROY, NEW YORK. 


Having been fully tested by many Gas Companies in the United States and England, this method is | 
submitted to Gas Managers with the fullest confidence that it will accomplish the desired result at the smallest | BRA $$ AND IRON SLIDE VALVES. 
possible expense and inconvenience. 


; (Double and Single Gate ¥ inch to 36 inch—outside and 


Among many others the process is now in use at the following Works: | inside screws, Indicator etc.) for Gas, Water and Steam— 
Manhattan Gas-Light Co., New York. | Charleston Gas-Light Co., Charleston. . 
Brooklyn Gas-Light Co., Brooklyn. St. Louis Gas-Light Co., St. Louis. HYDRAULIC MAIN DIP REGULATORS. 
Boston Gas-Light Co., Boston. New Orleans Gas-Light Co., New Orleans, La. | “ALSO 

For particulars address as above— 426--lylam 


siaterieaiatic e FIRE HYDRANTS. 


NEW YORK FIRE BRICK AND CLAY 


RETORT WORKS. 


&@” ESTABLISHED IN 1845. gy 
Branou Works at KnxiscHERVILLE, Staten IsLanp 


B. KHREISCHER & SONS, 
Office, Foot of Houston Street, E. R., N. Y. 
Gas Retorts, Tiles and Fire Brick 
OF ALL SHAPES AND SIZES. 


Fire Mortar, Clay and Sand. 


Articles of Every Description made to Order at the shortest notice. 





| 
| 


SEND FOR CIRCULARS. 





REFEF ENCES FURNISHED. 





~~ BORGNER & O'BRIEN, 


Clay Gas Retorts and Retort Settings, Fire Bricks, Tiles, Etc. 


TWENTY-THIRD STREET BELOW V1INE—PHILADELPHIA. 
18 Years Practical Experience. Gas House WorKS a Specialty} 448 
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INTERNATIONAL--1876--EXHIBITION. 


Oo 


The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CO., 


12th and Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A., 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 


the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 





Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, 


J. R, HAWLEY, 
Secretary, pro-tem. 


Director General President 


GROUP JUDGES. 


AMERIVUAN. | FOREIGN. 

Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Sir WILLIAM THOMSON, LL.D., D.C.L., F.R.8., Great Britain. 
ington, D. C. | JUL. SCHTEDMAYER, Germany. 

Pror. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y° Mr. E. LEVASSEUR, France. 

Pror. J. E. HILGARD, Washington, D. C. | P. F. KUPKA, Austria. 

por. J. C. WATSUN, Ann Arbor, Michigan. | EDW. FAVRE PERRET, Switzerland. 

GrenerAL HENRY K. OLIVER, Salem, Massachusetts. | 

GEORGE F. BRISTOW, New York. 








SMITH & SAYRE MANUFACTURING COMPANY. SCIENTIFIC BOOK Ss. 
Coal and Iron Exchange, 21 Cortlandt Street, N. Y 


We are prepared to furnish to GAS MANAGERS 
BUILDERS OF and others interested in the topics treated of, the fol- 


Machinery and Apparatus for Gas W orks. lowing Books, at prices named : 


GAS MANUFACTURE, by WILLIAM RICHARDS, 4 to, 
with numerous Engrayings and Plates, in Cioth bind- 
ing. $12. 

INSTRUCTIONS FOR THE MANAGEWENT 
OF GAS WORKS, by W. C. HoLmMEs. 8 vo- Cloth, 
$1.50. 

ANALYSIS, TECHNICAL VALUATION, PU- 
RIFICATION and USE OF COAL GAS, by 
Rev. W. R. BownpitcH, M. A., with Engravings. 8 vo., 
Cloth, $4.50, 


NEWBIGGINS HAND BOOK, by THomas NEwBIG- 
GIn, C. E. $3.75. 

GAS CONSUMERS HAND BOOK, by W«. Ricn- 
ARDs. C. E. 18 mo, Sewed. 20 Cents, 

GAS CONSUMERS MANUAL, by E. 8. CaTuEts, C.E. 
10 Cents, 

PRACTICAL TREATISE ON HEAT, by THomas 
Box. Second edition. $5. 


PETROLEUM AS AN ILLUMINATOR AND 
THE ADVANTAGES AND PERILS OF ITS USE, by 
C. F. ANDLER, Ph. D. 8 vo. Sewed. 60 Cents, 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 


CwEN C. D. Ross, Member Institute Civil Engineers. 
8 vo. Cloth. $1.50, 


The above will be forwarded by Express. upon receipt of 

rice, 

We will take especial paing in securing and forwarding 
any other Works that may be desired, upon receipt of order. 
All remittances must be made by Check, Draft, or Post Office 


Money Order. 
Ae M,. CALLENDER & CO., 
Room 18, No. 42, Pine Street, N. Y. 


Compen- 


Steam Engines, Boilers, Pamps 
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ulator for High Districts. 


Pipes, Tiles, and Bends. 


a 
j 


THE LOWE GAS PROCESS 


ROOM 87, ASTOR HOUSE. 


P. O. Box 1110, NEW YOKK 
AND 
400 430 Watxut Strert, PaciaDErrna. 


‘CHAS. H. MEYER & CO., 


227 Chestnut Street, Philadelphia, Pa., 
IMPORTERS OF 


LAVA TIPS AND SCOTCH TIPS 


— ORDERS DELIVERED FREE TO NEW YORK. 
o8-Ly 


Office, Coal and Iron Exchange Building, Cortlandt cor. New Church Sts. 


SET PRESSURE GOVERNOR, Pressure Reg 


sators, Governors, By-Passes, Pressure and Vacuum Gauges. 


and Heaters. 


S and WATER STOP VALVES. 





Mackenzie's Parent ROTARY GAS EXHAUSYTER, STEAM JET EXHAl 


ERS and SCRUBBERS. = 
MAcKENzIE avd Ispetr’s Patent DEODORIZING PROCESS. 


Ispetu’s Patent G 
PLANS, DRAWINGS and SPECIFICATIONS fernished. 


Send for Prices and Information. 


Ispett’s AUTOMATIC STRI 
G. G. PORTER, President. 





CHARLES W. ISBELL, Secretary. 
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T. C. HOPPER, Pres’t and Gen’l Sup’t. 


WM. H. HOPPER, Vice Pres’t. 


WM. N. MILSTED, Treas. 
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WM. H. DOWN, See. 


AMERICAN METER COMPANY, 


MANUFACTURERS OF, AND SOLE AGENIS FOR 


SUGG’S ILLUMINATING POWER METER, 


PATENTED NOVEMBER 21st, 1876. 


(See Gas-Light Journal, January 16th, and onr Illustrated Almanac for 1878.) 


Agencies. 


37 Water Street, Cincinnati. 
20 South Canal Street, Chicago. 
2028 Clark Avenue, St. Louis. 


—A LS O— 


MARSLAND’S 


et" SEND FOR PAMPHLETS. 








Successors to Harris & Brother. 
BSTABLIsSEED 1848. 


WATER METER, 


HARRIS, HELME & McILHENNY. 


American Meter Co. 
- West 22nd Street, N. Y. 
{ Arch and 22nd Street, Phil’a. 
\ 5 and 124 Sutter Streets, San 
Francisco, Cal. 


_ —— wee RR He | 


PRAGTUOAL GAS WBCBR WANVPAGCTURBRS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 


appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a _ of 28 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WASHINGTON HARRIS. 


WILLIAM HELME. 











WILLIAM W. GOODWIN & CO. 


JOHN MoILHENNY. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 442 Chambers Street, New York, 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuuin 1k- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 ingh), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 


ernors, Exhauster Governors, Photometers of all descriptions. 


Letheby’s Sulphur and Ammonia ‘lest Apparatus complete—also 


Testing and Chemical Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the onIGINALand ONLY DIAL whereby the CANDLE POWER und PRESSURE can be instantly read, and all others are infringements. 


Special attention to repairs of Meters, and ali apparatus connected with the business. 


All work guaranteed first class in every particular, and orders filled promptly. 
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GAS GENERATORS, 
FOR LIGHTING 
Dwelling-Houses, Public 


MAKE 
VEO Bh Bm Buildings, Churches, 
Send for aa WYb te., ete.” 
CIRCULAR. Your o ee 


WALWORTH MANUF. 00. pas S. 
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No. 69 Kilby Street, 
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KIDD’S 


Gas Consumers Guide 


Enables every Gas Consumer to ascertain at a glance, with- 
ont any previous knowledge of the Gas Meter, the quantity 
and money value of the Gas consumed. Aliso the best method 
of obtaining from Gas the largest amount of its light. 

It will be to the advantage of Gas Companies to supply 
their Consumers with one of these Guides, as a means of pre- 
venting complaints arising from their want of knowiedge in 
regard to the registration of their meters. For sale by 

A. M. CALLENDER & CO., 
42 Pine Street, New York Room 18. 











ADVANTAGES OF THE STRAP FILE. 
1st. It is simple, strong, and easily used. 
2nd. Preserves papers without punching holes. 
3rd. Will always lie flat open. 
4th. Allows any paper on file to be taken off, with- 
out disturbing the others. 


We will furnish to our subscribers this important 





article for preserving in a convenient form, the num- 
bers of the Journal as it is issued, at the very low 
price of $1.25. Sent either by Express or Mail, as 
directed. 
By mail the postage will be 20 cents, which will be 
added to the price of the Binder. Send orders to 
A. M. CALLENDER & CO., 
42 Pine Street, Reom 18, New York. 
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Cement.” 
| 


Portland Cement, 
Roman Cement, $2.90 p bl, 
Keene’s Cement, 
Sellurs Gas Cement. 
3 3-4 Cents per lb. 
English Fire Brick, No. 1, $27 per M. 
e Silica Fire Brick, $45 “ 
{[MPORTERS. 


Ss. L. MERCHANT & CO., 


53 proadway, New York, 
Just below Trinity Church. 344-ly 
t#~ Remit 10 cents postage for “ Practical Treatise on 





NOW READY AND FOR SALE, 
FODELL’S 
System of Bookkeeping 


FOR GAS COMPANIES, 

rice $5, which snould be sent either in Check P, O, Order 
or Ktegistered Letter. 

Blan kBooks, with printed headings and forms on this sys 
tem, will be supplied to Gas Companies, by appiyingto W P 
FopELL Pailadelphia, or 

A. M, CAULENDEK & CO., 
Office Gas-LIGHT JOURNAL, 42 Pine St, N.¥ 


American Gas Light Zowrnal. 





WILLIAM W. GOODWIN & CO. 


May 2, £878. 


Nos. 1012, 1014 and 1016 Filbert Street, Philadelphia, 


A N D 


No. 142 Chambers Street, New York: 


MANUFACTURERS OF 


GAS METERS AND FINE APPARATUS. 


U. S. CENTENNIAL COMMISSION. 
Report of Award to W. W. Goodwin & Co. 


The Exhibit consists of a series of Articles for the 


MEASUREMENT Of the quantity of Gas, for the estimation of 
the mLLuminaTING PowER, and for TESTING its Purrry. The 
Articles are RELIABLE in their indications, and so 


arranged as to be 


PRACTICE. 


Inspector of City Gas. 


J. R. Hawrey, Pres'’t. 


J. L. Campsect, Secretary. 





READILY APPLICABLE in 
They are ESSENTIAL to the Public 


A. T’. Gosnory, 


Director General. 


A NEW METHOD FOR THE ANALYSIS OF COAL GAS 
The accompanying Cut represents the Apparatus set up. 


We now have the 
pleasure of presenting 
to Gas Companies a 
new and easy method 
for the determination 
of the constituents con- 
tained in coal and other 
gases. ‘The apparatus 
is so easy of manipula- 
tion, that it will come 
within the reach of any 
one. 


Although it does not 
claim to the greatest 
degree of accuracy, yet 
with care a satisfactory 
result may be obtained, 
and that too, within a 
very short time; in fact 
the principal gases oniy 


MANUBRAG 


TUORED AND I 


WILLIAM W. GOODWIN & CO. 


require a few minutes 
for their separation and 
determination of quan- 
tity. 


The apparatus will 
determine the presence 
of the following gases, 


_and their quantity : 


Ammonia (NED) 
Sulp. Hydrogen (HPS) 
Carbonic Acid (CO’) 
Air, Oxygen and 
Nitrogen. 

Bisulp. of Carb. (CS*) 
Olefiant Gas (CH?) 
Carbonic Oxide (CQO) 
Light Carburetted 

- Hydrogen (CH) 
Hydrogen (HH) 


TOR SALE BY. 





